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ANALYTIC GEOMETRY AND CALCULUS 


By H. B. Pures, Head of the Department of Mathematics, Mas- 
sachusetts Institute of Technology. 


This outstanding mathematics textbook, now in its second edition, combines analytic geometry and eal- 
culus in a simple and logical manner, The essentials of these subjects are thoroughly covered, yet the 
student is not burdened with a mass of easily forgotten detail. More than 1800 problems provide ample 
practice material. Among the many praiseworthy features of this distinctive book are the early intro 
duction of calculus and the inclusion of vector analysis and complex numbers. Published May 1946. 


Second edition; 504 pages; 55% by 854; $4.50 


QUALITATIVE ORGANIC MICROANALYSIS 


By FRANK SCHNEIDER, Assistant Professor of Chemistry, Queens 
College of the City of New York. 


This new book deals with true micro methods of chemical analysis. It enables the student, after some 
practice, to work out the microprocedure for any new test or preparation of a new derivative which may 
appear in the current literature. A large part of the book relates to methods of handling, purifying, 
and reacting small quantities of substance. Much space is devoted also to preparation of the sample, 
including descriptions of methods of crystallizing, distilling, subliming, and extracting very small samples. 
Ready in June. 

218 pages; 55% by 854; $3.50 


LABORATORY MANUAL FOR GENERAL 
BACTERIOLOGY 


By GrorcE L. Peutier, Professor of Bacteriology and Chairman of 
the Department; Cart E. Grorat, Associate Professor of Bacteri- 
ology; and LAWRENCE F’, Linparen, Instructor in Bacteriology and 
Pathology; all at the University of Nebraska. 


This established book places the emphasis on the functional rather than the systematic approach to the 
study of microbiology. This third edition, like previous ones, has also been designed to meet the specific 
needs of students having diverse preprofessional, professional, and general interests. The majority of 
the exercises have been reorganized for the sake of clarity and simplicity; many questions have been 
rewritten; new exercises have been added; the references and selected bibliography have been brought 
up to date. Ready in September. 


Third edition; Approximately 297 pages; 81/. by 11; Probable price $2.25 


PROTECTIVE AND DECORATIVE COATINGS, 
Volume V. 


Edited by JoserpH J. MaTTIELLO, Vice President and Technical Di- 
rector, Hilo Varnish Company. 


A logical presentation of the approach to the problem of the analysis of resins and associated materials 
is furnished in this book. Volume V, prepared by a staff of experts in this field, covers analysis and 
testing methods. Valuable information on the analysis of resins is presented for the first time; also for 
the first time, a comprehensive coverage of the evaluation of finishes on metal] is offered. Ready in June. 


662 pages; 6 by 914; $7.00 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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Complete Details on Request of These 
Standard Texts on Anatomy and Physiology 


Marshall and Lazier’s Introduction to Human Anatomy. By Crype 
MARSHALL, M.D., formerly Assistant Professor of Anatomy, Yale University. 
Revised by Epe@ar L. Lazer, Pu.D., Associate Professor of Zoology, University 
of California at Los Angeles. 418 pages, 54” x 72”, with 303 illustrations, 13 in 
eolor. $2.50 New (3rd) Edition 


Crandall’s Introduction to Human Physiology. By Laruan A. Cran- 
DALL, JR., M.D., Pu.D., Chief of Division of Physiology and Professor of Physiol- 
ogy, College of Medicine, University of Tennessee, Memphis. 388 pages, 54” x 72”, 
with 113 illustrations. $2.25 Third Edition 


Williams’ Anatomy and Physiology. By Jesse Femme Wms, M.D., 
Sc.D., Emeritus Professor of Physical Education, Teachers College, Columbia 


University. 573 pages, 54” x 72”, with 344 illustrations, 31 in color. $2.75 
Seventh Edition 


Millard and King’s Human Anatomy and Physiology. By Neti D. 
MinuarD, R.N., M.A., Instructor in Anatomy and Physiology, School of Nurs- 
ing, Michael Reese Hospital, Chicago; and Barry G. Kine, Px.D., Lt. Comdr., 
U.S.N.R., Naval Medical Research Institute, National Naval Medical Center, 
Bethesda, Md. . 514 pages, 54” x 7}?”, with 297 illustrations, 43 in color. $3.00 
Second Edition 


Heilbrunn’s Outline of General Physiology. By L. V. Hemsrvuny, 
Professor of Zoology in the University of Pennsylvania. 748 pages, 6” x 9”, illus- 
trated. $6.00 Second Edition 


Published W.B.SAUNDERS COMPANY 
by West Washington Square Phila.5 | 
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SCIENCE 


Friday, June 28, 1946 


URING THE PAST FIFTY YEARS a num- 
ber of theories concerning the regulation 
of the respiratory minute-volume have 
been proposed. Although none of these theories has 
met with universal acceptance and none has been 
amenable to quantitative expression, it is of interest 
to review briefly their development as an introduction 
and background to the theory herein proposed. 

The various theories proposed up to 1925 have one 
characteristic in common: they place respiratory ven- 
tilation under the control of a unique chemical agent 
whose effective concentration is located in the arterial 
blood. In the order of their proposal, these theories 
attribute the control of ventilation to the arterial oxy- 
gen tension, the arterial carbon dioxide tension, and 
the arterial hydrogen-ion coneentration (3, 10, 13). 
There are, however, insurmountable objections to each 
of these theories. For example, the arterial pO, 
theory explains the respiratory response to anoxia, but 
affords no explanation of the respiratory responses 
to exereise, acidosis, alkalosis, or carbon dioxide in- 
halation, for there are no appropriate changes in the 
arterial pO, in any of these conditions. Similarly, 
the arterial pCO, theory explains the respiratory 
response to the inhalation of carbon dioxide, but pro- 
vides no explanation for the changes in ventilation 
which accompany exercise, acidosis, alkalosis, or 
anoxia, for in all these conditions the alterations in 
arterial pCO, are in the wrong direction. Finally, the 
arterial H-ion theory explains the respiratory changes 
in metabolie acidosis and alkalosis, but fails to explain 
the responses in exercise, anoxia, or carbon dioxide 
inhalation; in anoxia the arterial H-ion concentration 
moves in the wrong direction, and in exercise and 
carbon dioxide inhalation the changes, although in 
the right direction, are wholly inadequate in degree. 
In summary, each of these theories merely restates 
the single phenomenon upon which it is based and 


_'On leave from the Physiology Department, Northwestern 
University Medical School, Chicago, Il. 


The Multiple Factor Theory of the Control 
of Respiratory Ventilation 


John S. Gray’ 
AAF School of Aviation Medicine, Randolph Field, Texas 


fails completely to provide any understanding of 
other equally important phenomena. 

The above conclusion, expressed forcefully and in 
some detail by Gesell in 1925 (3), provided the point 
of departure for new approaches to the problem of 
the regulation of respiration. Theoretically, there are 
at least three ways in which the difficulties of the 
above theories may be avoided. 

(a) The principle that a unique chemical agent in 
the arterial blood is the only “true” stimulus to the 
respiratory center may be retained, but extended by 
assuming that final control of respiration depends 
upon variations in the irritability of the respiratory 
center towards this unique agent. Nielsen’s (13) 
theory is an example of the application of this 
alternative. 

(b) The principle may be retained that respiration 
is controlled by a unique chemical agent, but its effee- 
tive concentration may be located elsewhere than in 
the arterial blood. Gesell’s (3) theory is an example 
of the application of this alternative. 

(c) The principle of a unique chemical agent may 
be rejected and replaced by the principle that a num- 
ber of agents exert independent effects upon respira- 
tion and that the net ventilation under any given con- 
dition is determined by the sum of the partial effects 
of the separate agents. This alternative is the basis 
of the present multiple factory theory. 

It is profitable to analyze examples of the first two 
alternatives. Nielsen’s theory states (a) that carbon 
dioxide is the unique stimulus for the respiratory 
eenter, and (b) that the respiratory responses to 
exercise, acidosis, and anoxia are mediated by in- 
creased irritability of the respiratory center to the 
diminished CO, level. The first of these tenets is 
mistakenly based upon the experimental observation 
that CO, elicits a greater respiratory response per 
unit change in pH than other acids. The actual ob- 
servation of responses to both stimuli denies Nielsen’s 
conclusion of unique potency of one of them. The 
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second tenet follows inevitably from the first, for, if 
CO, is the unique stimulus, and if, as Nielsen so nicely 
demonstrated, the CO, level is decreased in anoxia, 
acidosis, and exercise, one is compelled to interpret the 
accompanying respiratory responses as increased irri- 
tability to CO,. In order to provide proof for such 
changes in irritability, he plotted the relationship be- 
tween alveolar pCO, and ventilation in subjects breath- 
ing various percentages of carbon dioxide under condi- 
tions of rest, exercise, anoxia, and ammonium chloride 
acidosis. The resulting curves in the different con- 
ditions proved to be linear with the same slopes but 
with significantly different positions. The constant 
slopes reveal that a given increment in stimulus pro- 
duces the same increment in response regardless of 
the conditions: this is evidence of unaltered irritabil- 
ity. The simple change in position suggests the in- 
fluence of an additional factor, operating indepen- 
dently of CQ,. The two essential tenets of Nielsen’s 
theory are therefore without experimental foundation. 
In spite of the fact that the theory considers carbon 
dioxide to be the only “true” stimulus to the respira- 
tory center itself, it does introduce the notion that a 
number of factors are involved in the final control of 
respiration. 

Gesell’s original theory (3) stated that respiratory 
ventilation is controlled by the H-ion concentration 
within the respiratory center itself. This theory also 
preserved the principle of a unique respiratory stimu- 
lus and at the same time avoided the objections to 
the arterial H-ion theory. The improvement, how- 
ever, is more apparent than real, for the H-ion con- 
centration of the cells of the respiratory center is 
still beyond measurement. Nevertheless, the theory 
did emphasize the possible consequences of a lack of 
parallelism between arterial and cellular concentra- 
tions of stimulating agents, which may occur in tran- 
sitory disequilibrium states, and in conditions of 
markedly altered blood flow. 

With the discovery of the role of chemoreceptors in 
the carotid and aortie bodies, Gesell modified his 
theory to inelude indirect activation of the center 
through outlying sensory receptors (4). Furthermore, 
oxidation processes as well as H-ion concentrations 
within the cells are considered important in the activa- 
tion of sensory receptors, both central and peripheral. 
This modified theory is no longer primarily a theory 
of the over-all regulation of respiration; rather, it is 
primarily a theory concerning the intracellular mecha- 
nisms by means of which certain agents, involved in 
the control of respiration, bring about stimulation or 
activation of receptor and effector cells. The two 
types of theory, however, are neither mutually exclu- 
sive nor competitive, but complementary. 
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THE MULTIPLE Factor THEORY list sl 


The preceding theories for the most part may hog the 8 
called single factor theories, for they embody the reflex 
principle of a unique stimulus for respiration oy fop final) 
the respiratory center. The fact that such theorjo, the 
have so consistently met with failure suggests close, prese 
serutiny of the principle of a unique stimulus. As muse] 
matter of fact, the poverty of direct evidence in fay, Th 
of this principle stands in contrast to the wealth 9: fact 
homely evidence in favor of the opposite principl Mc! 
that numerous factors influence respiration. 
possibility that respiration is controlled by the inte. shou! 
grated action of a number of factors has been repeat. perl] 
edly suggested, among others by Yandell (12) ani fm ciiec 
Lawrence (11) Henderson and Bernthal (1) a,j us" 
more recently by Comroe (2). In facet, if ©o™! 
theory (13) is divested of its postulates concerning 4 hloor 
“true” stimulus and its site of action, it becomes fm ie 
multiple factor theory. However, no one appears to and 
have pursued this principle to its logical conclusions poss 
and to have attempted to apply it in a quantitative reas 
fashion. The present multiple factor theory is w roe 


attempt to do this. to b 
In formulating the multiple factor theory it is in- ism 
portant to distinguish clearly between the over-all the 


regulation of respiration for homeostatie purposes an( regt 


the intimate cellular mechanisms involved. The pres. res} 
ent theory is an attempt to describe quantitatively the of é 
integrated action of the various factors which control pro 
respiration, regardless of their sites of action or arte 


mechanisms. Like thermodynamics, it is concerned bea 
with the beginnings and ends of processes and no‘ ee 
with the intervening steps, however important the 
latter may be from other standpoints. Since the 
multiple factor theory does not specify the site or 
mode of action of the various factors concerned, it 
will not stand or fall as a result of new developments 
along these lines. It should, in fact, serve as a useful 
guide in formulating and interpreting experiments (e- 
signed to elucidate such mechanisms. 

The multiple factor theory is based upon tliree 
fundamental principles, the first of which may now 
be stated explicitly. The multiple factor principl: 
states that a number of factors exert independent 
effects upon respiratory ventilation. 

The first step in the application of the multiple 
factor principle is to attempt to identify the various 
factors concerned. Since the administration of fixed 
acid, the inhalation of CO,, and the withdrawal 0! 
O, result in increased ventilation, it is proper to con- 
sider these three chemical agents as possible factors. 
The recent demonstration that reflexes arising in ¢x- 
ercising muscles bring about an increase in ventilation 
suggests an additional factor to be considered. The 
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jist should also include pressoreceptor reflexes from 
the great arteries and great veins; thermoreceptor 
reflexes, presumably from the hypothalamus; and 
fnally, pain reflexes and psychogenic reflexes. Of 
the above factors, the four most important ones, at 
present, appear to be three chemical agents and the 
muscle reflexes. 

The second step in the application of the multiple 
factor principle is to decide at what point the con- 
centrations of the three chemical agents are to be 
measured. Although ideally their concentrations 
should be measured in the respiratory center and the 
peripheral chemoreceptors where they exert their 
effects, this is not feasible. Venous blood levels are 
unsuitable because of the extreme variability in the 
composition of venous blood. Neither mixed venous 
blood nor blood from any aecessible vein reliably 
reflects conditions both within the respiratory center 
and in outlying chemoreceptors. The only remaining 
possibility is arterial blood. There are also positive 
reasons Which favor this choice. First, the chemo- 
receptors of the carotid and aortic bodies are believed 
to be exposed to arterial blood. In addition, parallel- 
ism between concentrations in arterial blood and in 
the respiratory center is promoted by the carefully 
regulated cerebral cireulation. Finally, external 
respiration directly controls the gaseous composition 
of arterial blood. Accordingly, the most feasible ap- 
proach is to correlate respiratory ventilation with the 
arterial concentration of the three chemical agents, 
rned bearmg in mind the possibility that difficulties may 
not arise in transitory unsteady states and in conditions 
the of seriously altered blood flow. 

It should be made clear that the multiple factor 
principle does not require that the partial effeets of 
the separate agents be quantitatively fixed and in- 
variable. The respiratory mechanism may, for ex- 
ample, be depressed by narcotic drugs and fail to 
exhibit a normal responsiveness to one or more of 
the respiratory factors. Such changes in sensitivity, 
however, should be demonstrated as an alteration in 
the slope of the stimulus-response curve of the partial 
factors in question. 

A study of the behavior of the several agents 
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Although, in accordance with the multiple factor 
principle, they may be considered to exert indepen- 
dent partial effects on ventilation, they are not inde- 
pendent of one another. It is well known, for 
example, that the arterial O, tension, CO, tension, 
and H-ion concentration are all elevated by the in- 
halation of CO, and depressed by the inhalation of 
air deficient in O,, although in both instances ventila- 
tion is inereased. It is known further that the in- 
crease in ventilation resulting from the administration 
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of acidifying salts is aceumpanied by an increase in 
arterial O, tension and H-ion econeentration and a 
fall in CO, tension. Finally, any reflex which in- 
creases ventilation without a corresponding increase 
in CO, production by the body as a whole will lead 
to acapnia and alkalemia. It is therefore apparent 
that the various respiratory agents influence one an- 
other to such an extent that a change in one agent 
alone rarely occurs either physiologically or patho- 
logically. These observations provide the basis for 
the second principle of the multiple factor theory. 
The interdependence principle states that a change 
in any one of the respiratory factors usually brings 
about changes in one or more of the other factors. 

If it is true that under most circumstances several 
factors are exerting independent but simultaneous 
influence on respiration, some method of combining 
the separate effects to represent the total effect must 
be adopted. The simplest device is to take the alge- 
braie sum of the partial, or separate, effects to yield 
the total or combined effect. The necessity of specify- 
ing the algebraic sum arises from the fact that certain 
of the chemical agents are capal:le of inhibiting respi- 
ration, a situation represented by a negative partial 
effect. The total ventilation, of course, can never be 
negative, but the partial effect of an inhibitory agent 
may be considered negative. This flexibility and sim- 
plicity of the algebraic summation principle favors 
its adoption over that of a more complex device, such 
as taking the product of partial effects, which would 
imply synergistic action of the agents. The latter 
procedure should be avoided until actual evidence of 
synergism is encountered. This brings us to the 
third principle of the multiple factor theory. The 
algebraic summation principle states that the actual 
ventilation is defined as the algebraic sum of the 
partial effects of the separate agents. 

It follows from the above principles that several 
types of effects on respiration must be carefully dis- 
tinguished. A partial effect is the effect of a single 
agent when all other agents are kept constant. The 
actual ventilation rarely, if ever, represents a single 
yartial effect. If all the partial factors are operating 

(in the same direction, the actual ventilation represents 


selected above reveals that they are_interrelated/) an additive effect; if in opposite directions, a dif- 


S ference effect. 

For the multiple factor theory to be successful as 
a theory it must be possible (a) to isolate and quan- 
tify the partial effects on ventilation of each of the 
important factors concerned, (b) to quantify the 
interrelationships between the various factors con- 
cerned, and (c) to demonstrate that algebraic sum- 
mation of these partial effects does correctly predict 
the actual ventilation under various conditions. 

During the past several years considerable progress 
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has been made in completing the above phases in the 
quantitative development of the theory. The first 
step consisted of the derivation on formal grounds 
of what has been called the alveolar equation (5, 8), 
which defines all possible relationships between alveo- 
lar (or arterial, since the two have been shown to 


TABLE 1 
EQUATIONS AND MATHEMATICAL SYMBOLS 


1, The general alveolar equation (relationship between pO2s 
and pCOs) : 
(B-47—pCOz2) (RQ » FO2 + FCO2) — pCO2(1-FO2(1-RQ) ) 
RQ + FCO2(1-RQ) 
2. The general formal ventilation equation (relationships be- 
tween actual ventilation and pCQz) : 
VR= 47 MRR(RQ + FCO2(1-RQ) ) 
pCOe — (B-47) FCOse 
3. The general respiratory pathway equation (relationships 
between H-ion and pCOsz) : 
pCOs= [(16 + 2.3 Oe,,,) (log H— 1.59) 
vo. 
+ BHCOs, ,, + 0.375 (O2,,, — Oz) 1 
4. The cbemical ventilation equation (giving the sum of the 
partial effects of H-ion, pOz, and pCOe on ventilation) : 
105 
VR= + 0.262 pCO2 — 18.0 + Too. 
pOe, pCOe = alveolar or arterial tensions of Oz and COs, re- 
spectively 
FOs, FCOz= volumetric fractions of and COe in dry in- 
spired air, respectively 


BL = barometric pressure 
RQ = alveolar respiratory quotient 
VR =alveolar ventilation ratio (excluding dead space 


ventilation) expressed as the ratio of actual al- 
veolar ventilation to resting alveolar ventilation 
VRpo,. VRpco,, VRua = alveolar ventilation ratio as it is influ- 
‘ . enced solely by the factor or factors 
identified in the subscript, all other fac- 
tors remaining constant; partial venti- 

lation ratio 


VRr = partial ventilation ratio due to action of muscle 
reflexes 

H = H-ion concentration of arterial plasma; pH =- 
log H+9 


BHCOs, ,, = bicarbonate content in vols. per cent of plasma 

; from oxygenated blood at a pH of 7.41 

Oz = oxygen content of blood in vols. per cent 

Oe, 56 = oxygen capacity of blood in vols. per cent ex- 
pressed as O2 content of blood exposed to a pOs 
of about 150 mm. Hg 

MRR = metabolic rate ratio, expressed as the ratio of 
the actual metabolic rate to the resting rate 


be in equilibrium) O, and CO, tensions for any 
barometric pressure, alveolar RQ, and for any in- 
spired gas mixture. This equation, like the others 
presented in Table 1, is fairly complex in its most 
general form, but happily reduces to much simpler 
forms for specific applications. 


The second step consisted of an analogous derivation 
on formal grounds of what has been termed the for- 
mal ventilation equation (8), which defines the possible 
relationships between the actual ventilation and the 
alveolar CO, tension for any condition of metabolic 
rate, alveolar RQ, and inspired gas mixtures. 


The third step consisted of developing on empirical 
grounds what has been called the respiratory pathway 
equation (9), which defines the possible relationships 
between the arterial H-ion concentration and CO, 
tension, for any conditions of bicarbonate capacity, 
O. eapacity, and arterial O, saturation. 


The fourth and latest step to be completed consists 
of the isolation and quantification of the partial 
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effects on ventilation of the three important chemi) appar 
agents, H-ion, pCO,, and pO,. The partial effec; HB co, t 
of H-ion and pCO, were established empirically 9, by th 
the basis of extensive data available in the literaty, an inl 
on the composition of blood in both respiratory anj J gn i 
metabolic disturbance of acid-base balance. The effect 
partial effect of pO, was similarly established on th, 
basis of extensive data (6), on the composition oj 
alveolar air in decompression anoxia. These separat: 
partial effects may be summed to yield what has bee, 
identified as the chemical ventilation equation (9), 

The variables VR, H, and pO, may be eliminated 
from the chemical ventilation equation by substitution 


Restin 


of the previous three equations, thereby providing , Anoxi 
quantitative description of the behavior of respira. Active 
tory ventilation under any conditions where the three — 
chemical agents, operating normally, are controlling the ] 
ventilation. types 

One of the major achievements of the present theory but | 


is that it resolves the most persistent and controver- com] 
sial question in the field of respiration: Should H-ion dere 
or CO, be considered the true respiratory stimulus? St 
From the standpoint of the multiple factor theory tion 
this. question should be framed as follows: To only 


what extent does each of the two agents influence ure. 
ventilation? Equation 4, which accurately describes of 2 
the extensive experimental data, provides a quanti- then 
tative answer to this question. If it were true that resp 
only one of the two agents is the true stimulus, the able 
procedure used to establish Equation 4 would have mul 


betrayed the fact by emerging with a coefficient o! T 
zero for the inactive agent. Since neither of the acti 
coefficients is zero, it must be concluded that both fron 


agents independently affect respiration. atm 

The combined action of the two agents, H-ion con- thre 
centration and pCOzg, is illustrated in Table 2 by data mir 
which were calculated from the equations presented hy} 
above and which accurately describe experimental The 
findings. The first line of the table represents the reli 


normal resting condition, and the next two lines rep- 9 p 
resent respiratory and metabolic acidosis, respectively. 
In all three conditions the metabolie rate ratio is 
unity; although there are changes in QO, tension, the 
range covered is an inactive one for this agent. The 
inhalation of 5 per cent CO, elevates both the CO, 
tension and the H-ion concentration. Since the 
partial effects of both agents are stimulatory, a vigor- 
ous respiratory response occurs, amounting to a’ 268 
per cent increase over the resting value. This 
marked response to the inhalation of CO, is, of 
course, well known. By contrast, an identical increase 
in H-ion concentration due to a metabolie acidosis, 
induced by NH,Cl or any fixed acid, results in 4 
comparatively feeble respiratory response, amount- 
ing to only 9 per cent. The reason for this becomes 
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apparent from an examination of the behavior of the 
(0, tension. The increase in ventilation mediated 
by the acidemia leads to hypocapnia, which exerts 
a inhibitory partial effect (indicated by a negative 
sign in Table 2), which nearly neutralizes the partial 
effect of the acidemia. It is important to note that 
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negligible role in active exercise. That this conclu- 
sion is wholly unjustified is indicated by the ealeu- 
lations presented in the last two lines of Table 2. It 
has been reported (2) that passive exercise of one leg 
in human subjects produces an average increase in 
ventilation of 40 per cent. If it can be assumed 


TABLE 2 
Arterial reaction : Partial increments Total 
Condition Arterial Arterial —— ventila- 

nesting’ 104.1 40 38.9 7.410 1.00 1.00 
5% COz inhalation 140.8 46.7 43.1 7.336 1.00 0.00 1.75 0.93 0.00 3.68 
NHCl acidosis ...... 107.8 36.8 43.1 7.336 1.00 0.00 — 0.84 0.93 0.00 1.09 
Anoxia, 12,170 ft. ... 49.0 36.8 36.6 7.436 1.00 1.44 — 0.84 — 0.51 0.00 1.09 
Passive exercise ..... 121.1 28.6 30.7 7.516 a 0.00 — 2.99 —1.81 5.20 1.40 
Active exercise ...... 104.1 40.0 38.9 7.410 6.20 0.00 0.00 0.00 2.20 6.20 


the partial effect of the H-ion is identical in both 
types of acidosis, indicating unaltered sensitivity, 
but that in one type its action is assisted by the ac- 
companying hypercapnia and in the other it is hin- 
dered by the accompanying hypocapnia. 

Study of these data in Table 2 leads to the conviec- 
tion that any attempt to explain them in terms of 
only one of the two arterial agents is doomed to fail- 
ure. If, nevertheless, one insists upon the existence 
of a unique stimulus, be it H-ion or pCO,, one is 
then compelled to assume fortuitous alterations in 
responsiveness to this stimulus. All these objection- 
able features are avoided simply and logically by the 
multiple factor approach. 

The fourth line of Table 2 illustrates the combined 
action of all three chemical agents in anoxia resulting 
from exposure to altitude. At 12,170 feet, breathing 
atmospheric air, the reduced O, tension, operating 
through the chemoreceptors, increases the respiratory 
minute-volume. This respiratory response leads to 
hypocapnia, which in turn produces an alkalemia. 
The final inerease in ventilation, as is well known, is 
relatively small, amounting in this example to only 
9 per cent. The reason for this small response is that 
the partial effects of both the hypocapnia and alka- 
lemia are inhibitory and nearly neutralize the partial 
effect of the anoxic stimulus. 

The lack of a satisfactory explanation of the in- 
tense respiratory response to exercise has been a 
serious deficiency of previous theories. Although 
analysis of this problem in terms of the multiple 
factor theory has not been completed, the usefulness 
of this approach may be indicated by the following 
preliminary analysis. It has recently been demon- 
strated that a purely reflex respiratory response 
occurs in passive exercise (2). Sinee the response, 
however, is so small in comparison to the response to 
active exercise, it has been considered to play a 


that the passive nature of the exercise prevents any 
change in metabolic rate, it ean be calculated that a 
considerable hypocapnia and alkalemia must have 
resulted. Since the reflex increased ventilation 
against the marked inhibitory action of these changes, 
it must have been quite powerful—in fact, so powerful 
that, acting alone, it should increase ventilation by 
520 per cent. When this reflex is operating under 
more normal conditions of active exercise, it should 
not meet with opposition, for the metabolic rate and 
CO, production should be inereased. The last line 
of Table 2 shows that, granted a reflex of this same 
intensity in active exercise, it should be able to handle 
a 520 per cent increase in metabolism without any 
disturbances in gas transport, or disturbance in the 
levels of gas tensions or pH. Contrary to the original 
conclusion, this analysis implies that the muscle re- 
flexes may play a major role in mediating the respira- 
tory response to exercise. It further implies that the 
chemical agents play a minor role in this situation, an 
implication which certainly is in harmony with experi- 
mental observations on the behavior of these agents 
in exercise. It may be tentatively concluded that in 
exercise the chemical agents carried by the blood 
stream provide (a) a fine adjustment of ventilation, 
automatically brought into play when the reflex re- 
sponse is not otherwise exactly commensurate with 
the inereased requirements for gas transport, and 
(b) the adjustment required as compensation for the 
metabolic acidosis of severe exercise. 

The multiple factor theory has already proved its 
usefulness in the analysis of respiratory problems in 
aviation. It provides accurate estimates of O, re- 
quirements at various altitudes (5), of equivalent alti- 
tudes breathing various pereentages of O, (7), and 
provides a basis for determining the effects of adding 
CO, to various gas mixtures at altitude (8). It has 
also afforded a quantitative description and explana- 
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‘tion of the mean pathways for disturbances of aeid- 
base balance (9). It promises to reveal additional 
insight into acclimatization to altitude and into the 
various stages of compensation to acid-base balance 


disturbances. 
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Welo and Baudisch (7) were the first conclusively 
to establish that ferric oxide—Fe,O.,—exists in both 
a eubie and a rhombohedral form. The eubie form, 
y ferric oxide, is the labile one and ages slowly, under 
loss of energy, into the stable rhombohedral form, the 
common @ FeO, or hematite. The ecubie or spinel 
type, y Fe,0.,, possesses magnetic properties similar 
to, but feebler than, metallic iron and, in addition, a 
remarkable number of catalytic and biocatalytie quali- 
ties. The rhombohedral, a Fe,O,, which is not mag- 
netic, is also active in a biocatalytic manner but to 
a lesser degree than the cubie form. 

It is obvious that the difference in physical behavior 
of the two chemically identical modifications of iron 
oxide must be attributed to the difference in their erys- 
tal structure. Many investigators have studied the 
crystal structure of these iron oxides (6). The result 
of these investigations was the discovery that the lat- 
tice in the structure of y Fe,O, is incomplete. The 
lattice of y Fe,0, contains so-called “interstitial 
spaces” (atomic holes) which, in the more stable lat- 
tice of a Fe,O,, are filled up by ferric ions. The 
elemental crystal of y Fe,0, contains an average of 
214 ferric ions compared to an average of 24 found 
in the crystal of a Fe,0,. This was ascertained 
mainly by a number of experiments dealing with the 
diffusion of liquids and gases in these crystals. It 
was found, for instance, that radium emanation dif- 


fuses freely through the “atomic holes” in y Fe,0, 
erystals, while a Fe,O, is almost impenetrable to this 
emanation; in this case, the “atomic holes” are blocked 
at room temperature. The diameter of these “atomic 
holes” or channels in y Fe,O, ranges between 5.2 A. 
and 7.5 A., as the benzene molecule (diameter, 5.2 A.) 
may penetrate the erystal, but the xylene molecule 
(diameter, 7.5 A.) is unable to do so. 

The fact that the cubic, ferromagnetic iron oxide 
possesses these “atomic holes” is of great significance, 
since within the erystal a secondary structure, or 
“inner surface” is formed. The comparatively great 
surface of this erystal is mainly responsible for the 
high catalytic reactivity of the material. Also, the 
“atomic holes” create electric disturbances within the 
erystal which may also influence the reactivity of the 
compound. 

The properties of y Fe,O, remain unchanged when 
put into a colloidal state (1), and it is in this form 
that it is especially suitable for certain biological pur- 
poses. Colloidal solutions were prepared with a col- 
loid mill, using as a carrying medium dextrin, olive 
oil, and gum arabic; the particle size obtained was 
10-° em. or smaller. 

Gamma ferrie oxide in colloidal form may be in- 
jected directly into the blood stream. Peyton and 
Beard (5) found that the colloidal. particles ot! 
y Fe,O, are taken out of the blood stream by the 
reticulo-endothelial cells, which are phagocytic to for- 
eign materials of this type. These authors first 
isolated Kupffer’s cells (reticulo-endothelial cells ot 
the liver) by passing a sodium chloride solution 
through the liver and then using an electromagnet (0 
separate the cells, the latter having been transformed 
into living magnets by the absorption of colloidal 
y Fe,O, particles. These reticulo-endothelial cells are 
distributed throughout the body, but are most abun- 
dant in the liver, spleen, and bone marrow. They 
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play an important role in the ease of chronie inflam- 
nations, in the repair stage of acute processes, and 
i, blood diseases. Colloidal gamma iron oxide has no 
ioxie effects on the living cells; the cells proliferate 
and, after some time, have eliminated and are entirely 
free of all the iron particles. 

It is easily seen that the reticulo-endothelial cells 
i the body ean be influenced and their antibody 
actions stimulated if the colloidal y Fe,0, particles 
are combined with some therapeutically acting mate- 
rial, such as certain radioactive substances. A method 
of doing this is the main subject of the present article. 


EXPERIMENTAL EVIDENCE 


It was first thought that radon gas (radium emana- 
tion) might be used as the radioactive substance with 
which to aetivate the colloidal y FeO, particles, but 
this proved to be impractical, since radon cannot be 
stored in this type of erystal because of the “atomic 
holes” in the lattice (which are responsible for the 
good qualities of y Fe,O; as an emanator). The idea 
of using radium itself as the activating material had 
to be disearded, as injections with Ra are not per- 
nissible. This also was the objection to the use of 
polonium, whieh is highly toxie unless used in in- 
finitesimal quantities, 

It was therefore necessary to look elsewhere for a 
radioactive substance which would be an alpha radia- 
tor, which could be deposited easily and firmly on and 
within y Fe,O,, and which had a short half-life in 
order to avoid dangerous aftereffects. 

The aetive deposits of radon—Ra A, Ra B, and 
Ra C—were finally chosen’as activators. Ra A is 
an alpha-ray emitter with such a short half-life (3.05 
minutes) that its activity, in this case, is negligible; 
ta B, with a half-life of 26.8 minutes, is a beta- and 
gamma-ray emitter; and Ra C, with a half-life of 19.7 
iinutes, is the most potent alpha and gamma radiator 
in the radium series. Depositing Ra A, Ra B, and 
Ra C in equilibrium conditions onto another substance, 
Ra C (the substance in which we are predominantly 
interested for our experiments), would decay approxi- 
mately with the half-life period of Ra B.? 

Experiments were then made with the object of 
‘inding a suitable method of deposition of the radio- 
activating substances on and within the colloidal 
Fe,O,. Generally, activations with the active de- 
posits of Ra emanation are done by an electrical 
method. The substance to be activated is exposed 
to the emanation in an electrical field, in which the 


| substanee itself has to serve as the negative electrode. 


This method, although feasible in our case because of 
the metallie properties (conduetivity) of iron oxide, 
“Ra C is formed by the decay of the longer-life product, 


will disappear approximately with the decay 
0 a " 
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which means that it could be used directly as the 
negative pole, was not employed, because the yield 
of such an exposure is small and the active deposit 
does not adhere very firmly. In addition to the pre- 
ceding objections, it would only be possible to activate 
the surface layer of the exposed colloidal powder, an 
area which would be entirely insufficient in our case. 


«THEORETICAL CURVE 4 
+ EXPERIMENTAL VALJES 


INTENSITY OF PREPARATION /N nC 
T 


TIME /N MINUTES 
Fic. 1 


For the above reasons another method of activation, 
similar to that first used by H. Petterson (4) for the 
activation of metallic disks, was adopted. 


BA 
\ 
C 
\ 
N 
N 
B 
Fic. 2. A—glass capillary enclosing Ra emanation; B— 


metal shot ; C—filter ; D—liquid air; E—colloidal y Fe20:. 


The pyrex glass apparatus shown in Fig. 2 was 
used for the activation of our compound. Into Tube 
E a small quantity (approximately 5 grams) of col- 
loidal y Fe,O, powder was introduced, and the top 
of the tube sealed hermetically. The powder was then 
heated to about 150° C. while evacuating the appara- 
tus through Tube F, in order to eliminate all possible 
gases that may have been absorbed in the powder and 
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which might clog the atomic channels within the erys- 
tals. Care was taken to keep the temperature at 
150° C., since too high a temperature would result in 
the transformation from gamma to alpha iron oxide. 
This too may be controlled by testing the colloidal 
material for its magnetic properties (absent in 
a Fe,O0,) after the initial heating. 

Tube F contains a thin glass eapillary which in 
turn encloses a known amount of Ra emanation. 
Tube F also contains a few metal shots. 

After the powder in Tube E has been sufficiently 
heated, Tube F is sealed, care being taken to maintain 
the vacuum in the system. The apparatus is then 
shaken mechanically until the shot contained in Tube 
F has broken the glass capillary and freed the emana- 
tion. 

The radon is now distributed equally throughout 
the apparatus, so that only part of the radioactive 
gas is in contact with the colloidal powder. It is pos- 
sible to concentrate Ra emanation onto another sub- 
stance by freezing. The temperature required for this 
is rather low, and liquid air had to be employed as 
a cooling agent. The part of Tube E containing the 
colloidal y Fe,0, was immersed in liquid air so that 
the radon might freeze upon the powder. The emana- 
tion concentrated in this manner has to remain in con- 
tact with the powder for three and one-half to four 
hours until equilibrium is reached between the emana- 
tion and its active decay products. 

Taking into account the atomic channels of y Fe,O,, 
it is evident that the emanation will have close contaet 
not only with the surface but also with the interior 
of the crystal lattice of the powder particles. After 
allowing the necessary time for the attainment of 
equilibrium, the apparatus is broken, and the re- 
mainder of the emanation present is discarded. The 
powder is again heated (again the temperature is to 
be maintained at less than 150° C.) to drive off any 
emanation that may be present in the channels of the 
powder or particles. The active deposit—Ra A, Ra B, 
Ra C—adheres very firmly to the powder as it is 
hammered onto the particles by two successive alpha 
disintegrations. The colloidal y Fe,O, powder may 
now be dispersed in any liquid medium suitable for 
injection therapy. 

In order to establish a definite method of dosage, 
the activity of the powder has to be measured before 
injection. Taking these measurements at different 
time intervals assures that we are really dealing with 
Ra B and Ra C and provides a definite check as to 
whether or not all the emanation is evaporated from 
the powder.?, How completely this purpose was ac- 
complished may be seen from the points plotted on 

2Presence of radon within the powder not only would 


falsify the dosage required for the treatment but also might 
be dangerous if used in large quantities. 
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the decay curve of Ra C (Fig. 1). The points ,, hree-tul 
the curve correspond to the values of Ra C obtajn.aimmsed £0: 
when measured by its gamma radiation. The ey,,qmt Was 


was drawn in accordance with the theoretical yaly,.jjmadsorbe 
for the decay of Ra B-Ra C after four hours expe ase of 
sure in decaying radon. The starting point of ,q™mpowder 
curve and the absolute values of the ordinates a depends 
extrapolated from experimental values for the momo; 
at which the emanation was discarded. The fact tha ,qmue2™s | 
all the experimental points are very close to the ey ein colle 
proves that no radon remained in the colloidal powiefmtian 
and that the extrapolation to the zero point is ¢,.juto © 
rect. This zero point, which gives the activity offi’ Fe,C 
Ra B-Ra C reached by the exposure in radon, is , the 
measure for the yield of the above process of actiyy. diameti 
tion. 

Various other experiments, using y Fe,O, of dif. We 
ferent particle sizes, were made with the result tha : 
the best yield was obtained, as expected, with the x ~ 
material in colloidal state. Without taking any spe. i * 
cial precautions, a yield of 90 per cent was easil; ied 
obtained. Certain of the experiments performed i tity of 
order to ascertain the preceding may be of interes! — 

The behavior of powdered y Fe,0, was comparei pores 
with that of colloidal y Fe,O0., using the type of ap- we 
paratus described above but adding an extra tube in aes 
order to have similar conditions for the two con- weal 
pounds used. About 15 times as high a yield wa me 
obtained for the y Fe,O, powder as for the colloidal panei 
y Fe,0,, although the surface of the colloidal powder ni 
is much larger. The reason for this was later found pS : 
to be the following: The colloidal y Fe,O, was pre. eR 
pared with mineral oil as a carrying medium. The | 
mineral oil was later removed with petrol ether ané ie 
the solid colloidal y Fe,0, heated to 150° C. Traces “a 
of the oil were, however, not completely evaporated, beet 
since care was taken not to exceed the 150° C. teu- open 
perature mark. This oil clogged the atomie channel e 
and prevented the radon from penetrating within th oe 
lattice of the powder particles. Although miner: i 
oil has, at ordinary temperatures, a strong adsorp- nt] 
tion for radon, this seems not to be the ease for very eed; 
low (liquid-air) temperatures, at least not in compar! The 
son with the adsorption coefficient of Fe,O,. 

Another experiment was undertaken in order t & it e 
differentiate the adsorption factors of gamma an theli 
alpha ferric oxide. In order to have the same col pow 


loidal conditions present throughout, we used the same & cells 
colloidal y Fe,O,, transforming half of the amount @ The 
into a Fe,0,. This was done by heating the y Fe,0 o 
to about 400° C., after which the powder showed onl} a 
a very slight magnetie reaction, proving that at leas! J have 
95 per cent of the total amount had been transformed pr 


from the gamma into the alpha modification. Thi te 
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pree-tube arrangement on our apparatus was again 


Nts or 
\Mised to make possible a full comparison of the results. 


) 

m m was found that the yield in amounts of Ra B—Ra C 
Valuecqmadsorbed was from 40 to 50 per cent higher in the 
expe, ase of Fe,O3, ealeulated for equal quantities of 
of thogmpowder. As the formation of the active deposit 
as a depends upon the adsorption of emanation (all ad- 
omen sorption phenomena are surface effects), this result 
t that weans that the “inner surface” of the y Fe,0, powder 
curpqmgin colloidal state is from 40 to 50 per cent greater 


‘dep mthan the surface of the alpha modification. Taking 
into consideration this, great surface of colloidal 
y Fe,O,, we can now understand why this material, 
in the colloidal state (average particle size, 0.14 in 
diameter), has such great catalytic efficiency.® 


APPLICATION 


We believe that there is no limit as to the charge 
of Ra B—Ra C that may be applied with the colloidal 
ty Fe,O,. The quantity of Ra B—Ra C desired can be 
easily obtained, depending only upon the initial quan- 
tity of Ra emanation used and upon the time elapsing 
between the disearding of the emanation from the 
powder and its injection into the blood stream. In 
order that the powder may have sufficient activity 
Mp when used for injection therapy, it may remain in con- 
tact with the emanation until the last moment and so 
may be shipped to distant places if the part of the 
apparatus containing the powder is kept at a low tem- 
perature by either liquid air (in a thermos flask) or 
dry ice (solidified CO,). It was found that when 
dry ice (~ 60° C.) is used, approximately 50 per cent 
The of the emanation may be fixed to the powder. The 
quantity of Ra B—Ra C to be used in the treatment 
may be ealeulated in advance as long as the initial 
quantities of radon, the time of storage in the appa- 
ratus or shipping, and the time elapsed between the 
opening of the apparatus and the application of the 
powder are known, so that an exact dosage is possible 
at all times. 

An important advantage of colloidal y FeO, lies 
in the faet that it may be suspended in an aqueous 
medium and so be used for intravenous injections. 
The aetivated iron oxide powder is an alpha, beta, 
and gamma radiator; injected into the blood stream, 

(0 @ it enters (as already mentioned) the reticulo-endo- 
inl #@ thelial eells. The alpha particles emitted by the 
col powder will be absorbed, almost entirely within the 
me @ cells, all the energy being transmitted to the cells. 
unt The amount of beta and, especially, gamma radiation 


*We want to point out that this method is probably the 
nl} Simplest and most exact for the determination of grain sizes. 
Comparing it with the diffusion method, we find that we 
have no correction factors that may multiply any potential 
errors, The real surface of the powder, or grains, is simply 


given by the activity of the powder in comparison with that 
"he of the cooled glass tube, the surface of which can easily be 
measured. 
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absorbed in the same cells is negligible in comparison 
with the alpha radiation. Not even 1 per cent of the 
ions formed in the eells will be due to beta radiation; 
and the number of ions produced by gamma radiation 
is only about 0.01 per cent of those produced by alpha 
particles. For that reason we can suppose that within 
the cells only the alpha radiation is biologically active ; 
the tissue near the cells will receive beta radiation, 
while the action of the gamma radiation is spread 
over the entire body. Because of the strong and con- 
centrated action of the alpha particles, however, we 
ean limit the intensity of our preparations to very 
low values, so that the effect of beta and gamma 
radiation is of no importance. 

If using preparations of 1 me. (Ra B and Ra C), 
we have within the cells, by alpha action, ionization 
effects which with the common Ra therapy could be 
produced only with a preparation of 10 grams of Ra. 

It is to be presumed that the highly activated 
reticulo-endothelial cells will be more effective in their 
action against bacteria and inflammatory diseases. 
These cells are distributed throughout the body, but 
are found especially in organs connected with the 
blood formation. i 

Leblond and Lacassagne (3), using subcutaneous 
injections of polonium in experiments with rats, 
proved by autographic methods the presence of 
polonium within reticulo-endothelial cells upon the 
lymphatie formations and also found a pronounced 
effect upon the lymphatie system. They recommend 
the use of polonium for the treatment of lymphatic 
leukemia. However, since polonium is toxie and pro- 
duees gastric ulcerations, it would be desirable to 
replace it by activated y Fe,0,, as described above. 
The use of the colloidal gamma iron oxide activated 
with Ra B and Ra C is preferable even to artificial 
radioactive gamma iron oxide (beta radiator), since 
in the latter case relatively high activities have to be 
used in order to produce the same intracellular effects ; 
also, artificially radioactive iron has a relatively long 
life (47 days half-time), so that strong sources may 
be dangerous. On the other hand, in the ease of 
activation with Ra B and Ra C, no dangerous after- 
effects have to be considered. One-tenth me. of Ra B, 
after its complete decay, forms 2.5x10-* me. of 
polonium, if none is eliminated, so that even if we 
repeat the treatment from 10 to 20 times, we are still 
far below the amount of polonium formed by 0.1 ug. 
of Ra, the generally accepted tolerance dose. 

It may, however, be even more advantageous to use, 
instead of Ra B-RaC, the active deposit of thorium, 
Th B and Th C. Th B has a longer life (10.6 hours 
half-time), and Th C also is the last radioactive ele- 
ment produced in this series, as Th D is already a 
stable element. 
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In this connection it is interesting to refer to a 
recent paper of Kelsall (2), who emphasizes the rela- 
tionship between lymphocytosis and cancer. If we 
reduce by a radiotherapeutie method the number of 
circulating lymphoeytes, there is some hope to reduce 
also the growth and occurrence of tumors. 

The activated gamma iron oxide (Ra B-Ra C or 
Th B-Th C) is interesting not only for therapeutic 
use but also from a biological point of view.t We 
could, for instance, follow from the outside the dis- 
tribution of the activated iron oxide with a Geiger 
counter while trying, by means of a strong magnetic 
field, to influence the path of the activated magnetic 
cells (1). 

Finally, using the method described by Rous (5) 
for separating Kupffer’s cells by magnetie methods, 
the way would be open to a study of the influence 
of alpha particles on living cells. 
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The Age Factor in Adaptability of a 
Sarcoma Virus to Other Animal 
Species 

DurRAN-REYNALS 


Department of Bacteriology 
Yale University School of Medicine 


An indispensable condition for the adaptation of 
avian sarcoma viruses to alien species of birds is the 
youth of the individual in which infection is attempted, 
this culminating in the ease of ducks, which respond 
to the inoculation of viruses of the Rous and Fuginami 
sareomata for only 24 hours after hatching (3, 4). 
The results that follow show that the age of the 
chicken bearing the tumor is also a factor of impor- 
tance in determining the adaptation of the virus of 
the Rous sarcoma to ducks. 


An interesting paper on this topic was published by 
Maxfield and Mortensen (J. appl. Phys., 1941, 12, 197), who 
used, in experiments with rats, colloidal thorium dioxide. 
They found, by radioactive measurements, that six to eight 
hours after an intravenous injection, 99 per cent of the 
thorium was removed from the blood stream by the phago- 
eytic action of the reticulo-endothelial cells. They recom- 
mend the use of this method for tests of the various theories 
of phagocytosis. However, using this method on man may 
be dangerous because of the aftereffects that are due to the 
long-life, daughter-product, mesothorium. 
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The experiments consisted of the inoculation jy, 
the breast of newborn ducks of cell suspensions fy, 
tumors grown in chickens varying in age froy | 


chieve' 
rom 


days to 18 months, and of analogous inoculations jy | 
successive groups of ducklings of the tumors obtain, il 
in the preceding passages at intervals of from ], bad , 
3 weeks. In some cases, additional ducklings yy “ po 


injected in the vein with tumor filtrates, and 4 
growths (“late tumors”) that evolved several moni} 
thereafter were transferred to other groups of duc 
lings by means of cell suspensions. ° 
The following results were obtained: 
(1) The tumors grown in chicks from 2 to 4 week 
of age were very easily transferable into duckling, 
in 16 out of 17 lines, each started from a differey 
chick tumor. Growth was fast, and the hosts oftey 
died although the tumors never became generalized 
Transplantation of these tumors was successful, 3]. 
though irregularly, for a number of passages whic, 
however, never exceeded 6, and always in the absene 
of generalization. The number of ducks developing 
tumors became progressively smaller in the course of 
the passages until none of the animals responded 
The tumors in the surviving birds regressed in every poon . 
case, and as a result, all the lines were lost, despief® Ty, 
the fact that a total of nearly 350 ducklings wer ishing 
inoculated. Despite its long sojourn in a 
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species the virus did not show deteetable signs off pont 
variation, since filtrates from the duck-grown tumor 
produced the customary lesions at the usual rate inf, ao 
chicks. | virus 
(2) The tumors grown in chickens 18 months of age HM o}coy 


did poorly in ducklings for in 6 of the 8 lines started J j;.o4 
growth followed in only 3 out of 47 birds injected, y ith, 
and these two tumors could not be carried beyonl 
a second passage. However, in the two other line ¥& poy 
growth followed in 8 of the 11 ducklings injected, ,;,). 
and adaptation was achieved after some passages With I jer, 
the customary succession of events accompanying the & jj. 


phenomenon. 

(3) The tumors grown in chickens intermediate in of 1 
age between the two above groups seemed to be the I thos 
most adaptable to ducks. Most of the chickens 0! }) 
this group were from 5 to 10 months old, while an- T 


other also supplying an adaptabie tumor was 3 & oyec 
months old. Of the 6 duck-tumor lines which have & 4}), 
been obtained, 4 were evolved by passages of cell exp 
suspensions, while in the other 2 cases ducklings wert & yo. 
successfully injected with both cell suspensions and & tho. 
filtrates, but the lines were obtained by passages 0! & no, 
the “late” tumors induced by filtrates. To these cases & th. 
one has to add at least 3 more in which filtrates in- & ,},, 
duced typical “late” tumors, but neither these growths ing 
nor those produced by cell suspensions were passeé par 
into other ducks. However, adaptation was 10! & oo) 


44 
| 
4 
~ 
i 
pr 
> 
Malis 
pe 
< 
REL 
4 
” 
We ke 
: 


Vo. ine 28, 1946 
tion ing L sieved with another 6 tumors grown in chickens 
ONS frgfili/.om 5 to 8 months old. 


from The signs of adaptation of the chicken tumor to 
‘ONS int cks are quite obvious: progressive growth often 
Obtaing vllowed by generalization in ducks of all ages, aequi- 
om | sion of new tissue affinities, total or partial loss of 
SS Weal. power to induce tumors in adult chickens, and 
and th ross and mieroseopie changes in the tumors (3). 
Proper analysis revealed that no two of the variants 
wre identical, each differing from the rest in degree 
pf generalization, incidence of non-neoplastic (hemor- 
bhagic) or neoplastic lesions, cell type and texture 
f the growths, and virulence and tissue affinities of 
he virus inductor. In regard to the last property 
special mention must be made of a neurotropic strain 
if sarcoma which induees in the central nervous sys- 
ten of young ducks a typical hemorrhagic disease, 
while the nervous tissue of older ducks is never 
affected by either hemorrhagie or neoplastic lesions. 
Also, some of the lines have been transmitted to full- 
grown pigeons, in several passages, by means of cell 
suspensions and filtrates. Large primary tumors 
followed by widespread generalization have often 
heen obtained. 

The above results have to be related to the dimin- 
ishing susceptibility of aging birds to tumor viruses, 
which finds an expression in the progressive develop- 
ment of a suppressing power by the blood serum 
against these viruses (1, 7). When chickens ranging 
in age from embryos to 2 years are infected with the 
virus of the Rous sarcoma, the following lesions are 
observed to develop: (a) a non-neoplastic, hemorrhagic 
disease (2); (b) fast-growing tumors, first combined 
with, and later free of, hemorrhagic lesions (1); 
(c) moderately-growing tumors (7); and (d) slow- 
growing tumors which frequently regressed (6). Free 
virus ean easily be demonstrated in filtrates from 
hemorrhagie lesions and fast-growing tumors, whereas 
it is only oceasionally shown in filtrates from tumors 
grown in old chickens (6). Also, study of a series 
of 14 spontaneous chicken sarcomata suggests that 
these neoplasms eannot be transplanted if they arose 
in old chickens (5). 

Therefore, chicken tumor viruses infecting a pro- 
gressively older individual shift from a highly favor- 
able to a highly unfavorable medium. The present 
experiments suggest that adaptation to a foreign 
species, the duck, takes place most easily between 
these two extremes when presumably conditions in the 
medium beeome adverse but without reaching as yet 
that phase in most old animals where the effect on the 
virus may go as far as complete suppression and caus- 
ing the tumor to regress. The process may be com- 
pared to variation in bacteria in old eultures or in 
convaleseents. It is not that the tumor virus varies 
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as a consequence of the infection of the duck, but 
rather that ducks are infected by an easily adaptable 
virus because that virus has previously varied in the 
chicken. 

Finally, the fact that the tumor virus from chicks 
failed to vary in ducks, despite successful growth in 
the latter host for several passages is in itself the 
ideal control, proving that the lines of duck tumors 
were evolved by variation of the chicken virus and 
not by activation of hypothetical dormant duck viruses. 


SUMMARY 


The age of the chicken in which the Rous sarcoma 
is grown has an influence on the variation and subse- 
quent adaptation of the causative virus to ducks. 
Adaptation is relatively easy to accomplish when the 
tumor has been grown in adult chickens several months 
of age. It has never been accomplished when the 
tumor has been grown in chicks and only occasionally 
when it has been grown in old chickens. 
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The Effects of Sex Hormones on the 
Copulatory Behavior of Senile 
White Rats! 


R. S. Mrynick and C. J. WARDEN 
Department of Psychology, Columbia University 


S. ARIETI 


Department of Neuxropathology, New York State 
Psychiatric Institute 


There is a large body of literature covering the ex- 
perimental work on various aspects of sex activity. 
However, most of the behavioral studies are limited 
to the period of growth and early maturity. This is 
especially true of such studies as those dealing with 
the influence of the estrogens and androgens. 

The present investigation is concerned with the 
effects of hormonal action on animals of relatively ad- 
vanced age. Twenty-five male white rats, 28 months 
old, were used. The rats were very large, the average 
weight being 342.0 grams. They were derived from 
four litters and were divided into groups according to 

1Thanks are due to the Schering Corporation for supply- 
ing 380 mg. of oreton (testosterone propionate) and 450 
Cartland Nelson units of anteron (pituitary-like hormone 
from pregnant mares’ serum). Thanks are also due to Parke 


Davis and Company for supplying 100,000 I.U. of the estrogen 
compound, theelin. 
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the split-litter technique. The 25 animals were ar- 
ranged into three groups, as indicated in Table 1. A 
well-balanced diet was supplied, consisting of Purina 
products (Growena mash, Dog Chow pellets) and a 
plentiful supply of fresh lettuce. Each animal in the 
testosterone group was given daily subcutaneous in- 
jections of 1.25 mg. of the hormone in sesame oil for 
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pound (theelin). A strict criterion of copulato, 
activity was employed. This required that the yg, 
pattern of rapid lumbosacral anterior-posterior oj 
lations, followed by licking of the penis, occur in ea, 
instanee. 

The main results for both copulation tests are show, 
in Table 1. As will be seen, only three animals of thy 


a period of 15 days. Each animal of the anteron control group exhibited copulatory behavior, and eq, For 
group was give 5 Cartland Nelson units in tricresol of these only on one or another of the tests. The wl tits 
solution every third day for a like period, or 25 units experimental groups gave a fairly high avery agro® 
in all. The animals in the control group were given copulation score, although two of the animals of ea — 
either sesame oil or tricresol solution, in amounts equal group did not copulate at all. The difference betwee, resust 
to the dosage allotted to the two experimental groups. each of the two experimental groups and the contr = 
Since the nature of the control injection had no effect group is statistically significant, whereas the difference i. 
on copulatory behavior, the control group will be between the two experimental groups is not. toa 3 
considered as a unit. It is clear from these results that rather large doses 9 
TABLE 1 of testosterone propionate are no more effective thay pg 
COPULATION SCORES FOR THE THREE GROUPS, ON THE the an rree 
8TH AND 15TH Days ease of the latter, we must assume that the hormonf ° _. 
= $$$ operated as an activator on the interstitial cells of the _ s 
Control Group Testosterone Group Anteron Group testes. This interpretation seems necessary, in spit: 
Rat 8th 15th Rat 8th 15th Rat 8th 15th of the fact that anteron is regarded as primarily x the | 
at also supported by the histological findings that the 
8 9 0 1 1 ii 15 19 19 18 interstitial cells of this group showed hypertrophy ani alte 
5 (OO 0 ose 15 91 «6 7 hyperplasia in most cases. The testosterone group, on 
6 0 0 14 0 14 ee 11 with 
, = 0 Tt ie 0 234 7 the other hand, showed some degree of atrophy at the 
+ various stages of spermatogenesis as well as atrophy Plan 
Av. 0.625 0.875 6.125 11.625 7.00 10.00 of the interstitial cells with replacement fibrosis. The — 
results would seem to raise a question as to the ai- an 
In the copulatory tests, each rat was exposed indi- visability of using testosterone propionate in replace. re 
vidually to a female in heat for a period of 10 ment therapy, as is common in clinical practice. 193 
minutes. These tests were conducted between 11:00 ™ore detailed account of this experiment may be foun rer 
P.M. and 2: 00 A.M., with low illumination, to ensure in another connection (1). ton 
maximum activity. Females, as incentive animals, Reference plat 
were kept continually in heat by giving them daily “Dignate and gonadctropic hormones-on the copulator Sw 
subeutaneous injections of 666 I.U. of estrogen com- 
Scanning Science— 
Near the beginning of last year, a discovery was made that excited great interest through- add 
out the scientific world, when it was announced that remains of a veritable missing link between pla 
men and the higher apes had been found in Java, in strata of Pleistocene age. The discovery Mi: 
was made by Dr. Eugene Dubois, a surgeon in the Dutch army, who had been stationed in 
Java for several years and had devoted much time to the vertebrate fossils of that island... . ” 
The facts relating to the discovery itself and the position in which the remains were found, un 
as stated by Dubois in his paper, together with some additional details given to me personally, 
convinced me that, in all probability, the various remains attributed to Pithecanthropus per- wa 
tained to one individual. Under the circumstances, no paleontologist who has had experience tit! 
in collecting vertebrate fossils would hesitate to place them together. .. . 
The tooth, skull and femur, were found at different times in the same horizon, all im- thy 
bedded in the same volcanic tufa. The tooth was found first, in September, 1891, about a ad 
meter below the water level during the dry season, and 12 or 15 meters below the plain in 
which the river had cut its bed. A month later, the skull was discovered, only a meter distant : 
from the place where the tooth lay. In August, 1892, the femur also was found, about 15 a 


meters distant from the locality where the other specimens were imbedded. Later, in Oc- 
tober of the same year, a second molar was obtained at a distance of not more than three 
meters from where the skull-cap was found, and in the direction of the place where the femur 


was dug out. . . .—O. C. Marsh 


—29 May 1896 
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Obituary 


Forrest Rhinehart Immer 
1899-1946 


Forrest Rhinehart Immer, associate director of the 
Minnesota Experiment Station and professor of 
agronomy and plant genetics at the University of 
Minnesota, died suddenly on 2 February 1946 as a 
result of a heart attack. 

Dr. Immer was born at Spencer, Iowa, on 18 July 
1899. While a small boy, he moved with his family 
toa farm near Jeffers, Minnesota. After graduation 
from high school in 1917, he entered the service for 
a few months during World War I. He then entered 
the University of Minnesota and received his B.S. de- 
gree in 1924, his M.S. degree in 1925, and his Ph.D. 
in 1927. 

Dr. Immer served as instructor of plant genetics in 
the University of Minnesota from 1927 to 1929 and as 
assistant plant geneticist during 1929-30. He then be- 
eame associate geneticist with the Division of Sugar 
Plant Investigations of the U. S. Department of Agri- 
culture, serving in this capacity from 1930 to 1935, 
with headquarters in the Division of Agronomy and 
Plant Geneties of the Minnesota Agricultural Experi- 
ment Station. During this same period he acted as 
adviser in statistics in the Experiment Station. Soon 
after accepting this position he was appointed a Fel- 
low of the National Research Council for the year 
1930-31 and spent this time in England and Sweden, 
studying statistics at the Rothamsted Experiment Sta- 
tion, England, under the direction of R. A. Fisher, and 
plant breeding at the Sval6f Plant Breeding Station, 
Sweden. In 1935 he rejoined the University of Minne- 
sota as associate professor in the Division of Agron- 
omy and Plant Genetics and oceupied this position 
until 1937, when he was made a full professor. In 
addition to his duties as professor of agronomy and 
plant genetics, he was appointed vice-director of the 
Minnesota Experiment Station in 1941 and became 
associate director in 1942, in which capacity he served 
until his death. 

One of Dr. Immer’s major contributions to science 
Was as a joint author with H. K. Hayes of a book en- 
titled Methods of plant breeding, published in 1942. 

Another of Dr. Immer’s chief contributions was 
through his students. In recent years, with his added 
administrative duties, he continued to teach a course 
in Applied Statisties. His enthusiasm in science and 
especially in genetics and applied statisties, his fund 
of information in many fields, and his ever-readiness 
to help his students attracted an increasing number of 


~J 


students to his classes and made him an inspiring 
teacher. 

Dr. Immer was called for special duty in England, 
in 1944, as operations analyst with the Eighth Air 
Force. Here he was assigned to the Operations 
Analysis Section, whose duty it was to analyze bomb- 
ing operations and improve bombing accuracy. For 
his exemplary service he received citations from Gen. 
H. H. Arnold and Lt. Gen. J. H. Doolittle. 

Dr. Immer returned to his position at the Univer- 
sity of Minnesota in November 1944. In his adminis- 
trative position he was rapidly gaining recognition 
and assuming leadership in the solution of agricul- 
tural problems and was serving as chairman of the 
Committee on Farm Structures and on Poultry Breed- 
ing set up by the directors of the North Central Re- 
gional Experiment Stations. He was also chairman 
of a committee on legislation relating to farm strue- 
tures for the Association of Land Grant Colleges. He 
was very active in the American Society of Agronomy, 
serving on various committees, and was consulting 
editor in statisties for the journal at the time of his 
death. 

H. K. Hayes 
Division of Agronomy and Plant Genetics 
University, of Minnesota 


Homer Jay Wheeler 
1861-1945 


Homer Jay Wheeler died on 18 November 1945 in 
the Mountainside Hospital, Montclair, New Jersey. 
He was born to Quakers, Jesse B. and Martha (Sykes) 
Wheeler, in Bolton, Massachusetts, on 2 September 
1861. 

Upon graduation from Massachusetts Agricultural 
College in 1883, Wheeler was offered a position as 
assistant to Dr. Goessmann, who had just been made 
director of the newly established Massachusetts Agri- 
cultural Experiment Station. He accepted the offer 
and served the Station for four years, thus gaining 
the unique distinction of having actually performed 
the first chemical analytical work done there. 

Through the influence of Dr. Goessmann, and the 
generosity and confidence of a friend who loaned him 
sufficient funds to make the venture possible, he de- 
parted from New York for Germany in the summer 
of 1887 to study for his Ph.D. degree at the Univer- 
sity of Goettingen. During his two years at the Uni- 
versity he studied under Profs. Victor Meyer, Tollens, 
Henneberg, and Von Koenen. While there, together 
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with a small group of American students, he heard 
the first lectures ever given on “The Operation of the 
Respiration Calorimeter” (Dr. Pfeiffer). Upon being 
awarded the M.A. and Ph.D. degrees in 1889 he re- 
turned to the United States to assume the duties of 
chief chemist of the newly established Rhode Island 
Agricultural Experiment Station at Kingston, Rhode 
Island. On 15 May 1891 he was married in Brook- 
lyn, New York, to Frieda H. F. Ruprecht of Goet- 


tingen, Germany. 


It was not long before his work in connection with 
soil acidity, and particularly in pointing out the oceur- 
rence of an injurious degree of acidity even in many 
well-drained upland soils in this country, began to 


gain him not only national but also international 


recognition. Concurrently he worked on the effect of 


soil acidity in lessening the danger from potato scab, 
on the fertilizing value of sodium salts for certain 
crops, especially where there was a deficiency of pot- 
ash, and on many similar agricultural problems. Not 
long after his arrival at the Rhode Island Agricultural 
Experiment Station he was offered the position of 
professor of geology in the State College, which posi- 
tion he filled concurrently with his Experiment Station 
work from 1894 to 1912. During the period from 1902 
to 1903 he served similarly as professor of agricultural 
chemistry and from 1902 to 1912 as professor of 
agronomy. In 1902 he accepted the directorship of 
the Experiment Station and held this position until 
1912, when he resigned to become manager of the 
Agricultural Service Bureau of the American Agri- 
cultural Chemical Company. In the interim he had 
made a visit to Europe to study work being done 
there; he had served in 1902 and 1903 as acting 
president of the Rhode Island State College; he was 
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author and co-author of a great many bulletins ay, 
reports issued by the Station; he was author of th 
book, Manures and fertilizers (Macmillan); he hag 
served as president of the Association of Offcia] 
Agricultural Chemists of the United States, as presi. 
dent of the American Society of Agronomy, and aq; 
chairman of the New England Section of the Amey. 
ican Chemical Society. In 1912 Brown University 
conferred upon him the honorary degree of SeD, 

During his first 16 years with the American Agri- 
cultural Chemical Company, Dr. Wheeler was located 
in Boston. In 1928 he was transferred to the new 
headquarters in New York City. While manager of 
the Agricultural Service Bureau, he wrote and had 
published many bulletins, booklets, and cireulars on 
various agricultural subjects; he conducted experi- 
ments with fertilizers in practically all of the eastern 
states from Maine to Florida, and as far West as the 
Upper Michigan Peninsula, Wisconsin, and Minnesota. 
He also condueted experiments with radioactive sub- 
stances, with manganese, boron, and such other ele- 
ments as had been claimed or purported to be bene- 
ficial to plant growth. During World War I he served 
as chairman of the Committee on Soils and Fertilizers 
of the National Research Council. 

In 1933 his Alma Mater conferred upon him the 
honorary degree of Se.D. 

Up to five weeks before his death. Dr. Wheeler 
maintained a keen and active interest in all fields of 
chemical development and particularly in the field of 
agricultural chemistry. His interest in research dated 
from the time when in Germany he produced the first 
wood sugar, xylose, from beech wood, and jute. 

O. J. WHEELER 
25 Outlook Place, Glen Ridge, New Jersey 


News and Notes 


The American Physical Society held its 272nd meet- 
ing at the University of Chicago 20-22 June. Two 
other meetings are scheduled for the summer months, 
one at the University of California at Berkeley, 12-13 
July, and the other in New York City 19-21 Sep- 


tember. 


Some confusion surrounded the early plans of the 
meeting because security releases were slow in com- 
ing; nevertheless 97 papers were read during the three 
days in addition to the longer lectures prepared by 
invitation. 


On Thursday morning there were three such lectures 
scheduled, E. U. Condon, president of the Society, 
presiding. E. Fermi spoke on “Elementary Pile 


Theory,” R. F. Christy on “The Small Enriched Re- 
actor at Los Alamos,” Gregory Breit on “Theory of 
Nuclear Reactions.” 


L. A. DuBridge, vice president of the Society and 
president-elect of the California Institute of Tech- 
nology, presided in the afternoon session which heard 
Farrington Daniels on “Problems and Plans of 
Nucleonies Research,” J. R. Dunning on “Neutron 
Spectroscopy,” and H. H. Goldsmith on “A Critical 
Survey of Neutron Cross Sections.” 


At the dinner session on Thursday night A. H. 


Compton spoke on “Physies Research and Release 


of Nuclear Energy.” 


June 2 
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Saturday, G. T. Seaborg described the “Trans- 
uranium Elements” while E. P. Wigner, Princeton, 
lectured on “Introduction to Theoretical Papers from 


Clinton.” 


On 4 June Rep. Emanuel Celler, New York, intro- 
dueed a bill into the House ealling for the establish- 
ment of a National Science Foundation. This bill, 
H.R. 6672, is the companion legislation to S. 1850. 
It has been referred to the Subcommittee on Publie 
Health of the Interstate and Foreign Commeree Com- 
mittee, whieh still has H.R. 6448. Since S. 1850 is 
awaiting passage by the Senate, the contest is now 


between H.R. 6448 and the new bill, H.R. 6672. 


About People 


Richard C. Darnell, consulting engineer on instru- 
ment design and application and president of the 
Washington Instrument Society, has been appointed 
by the Department of State, under its cultural co- 
operation program, to serve in China as a specialist 
in seientifie instruments and laboratory equipment. 
Mr. Darnell will assist in the selection of modern 
scientifie instruments needed to replace those worn out 
or looted from universities and research organizations. 


John A. Fleming, who retires on 30 June as director 
of the Department of Terrestrial Magnetism of the 
Carnegie Institution of Washington, will be tem- 
porarily located at the Carnegie Institution’s Office of 
Administration, 1530 P Street, N. W., Washington 5, 
D. C., as adviser to the Institution in governmental 
and international scientific relations. As announced 
in Science on 12 April, Merle A. Tuve becomes the 
new head of the Department on 1 July. 


Robert S. Harris, director of the Nutritional Bio- 
chemistry Laboratories at Massachusetts Institute of 
Technology, has been promoted to professor of bio- 
chemistry of nutrition in the Department of Food 
Technology. 


Forrest F. Cleveland, professor of physies and di- 
rector of spectroscopy research at Illinois Institute of 
Technology, Chicago, will return on 1 July to his 
former position as head of the Departments of Phys- 
ics and Mathematics at Lynchburg College, Virginia. 


Felix G. Gustafson, professor of botany, University 
ot Michigan, has been invited by the Ministry of Agri- 
culture of Brazil to give a lecture course in plant 
physiology in the Graduate School at the Universidade 
Rural, Rio de Janeiro, during the months July to 
September. He will also give a few lectures on recent 
researches in plant physiology. 

A. C. Trowbridge, state geologist of Iowa and head 
of the Department of Geology at the State Univer- 
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sity of lowa, and L. L. Ray, geologist with the U. S. 
Geological Survey, will attend an excursion to central 
Norway in late June and early July. The exeursion, 
under the auspices of the Norsk Geologisk Forening, 
will examine phenomena connected with the retreat 
of the last ice sheet, and geomorphology. K. M. 
Strém is the leader of the excursion. 


Lt. Col. Gustave J. Dammin, Medical Corps, in June 
leaves the Office of The Surgeon General, where he 
has been chief of the Laboratories Branch since Janu- 
ary 1945 to join the staff of the Department of Pathol- 
ogy at The Johns Hopkins Medieal School. Col. 
Dammin was awarded the Legion of Merit for his 
work in the Laboratories Branch and as a member 
of the Dysentery Commission in India, and has re- 
cently returned from Europe, where he was a member 
of the Influenza Mission. 


Alexander Silverman, head of the Department of 
Chemistry of the University of Pittsburgh, addressed 
the Western Maryland Section of the American Chem- 
ical Society in Cumberland, 24 May, on “Glass: Retro- 
spect and Prospect.” 


Erwin Raisz, of the Institute of Geographical Ex- 
ploration, Harvard University, gave the annual lecture 
on 18 May before the University of Cincinnati Chapter 
of Sigma Xi, speaking on “Maps: Their Past, Present, 
and Future.” 


Luther S. West, chief of Natural Sciences and head 
of the Department of Biology, Northern Michigan 
College of Education, Marquette, has been awarded 
the Army Commendation Ribbon for his work in ento- 
mology in the Army Medical School. 


Croom Beatty, III, has resigned as director of the 
Organic Research Laboratory of the Sprague Electric 
Company, effective 1 July 1946, to accept an appoint- 
ment as assistant professor of chemistry at Purdue 
University, West Lafayette, Indiana. 


Perry J. Melnick has been appointed associate pro- 
fessor of pathology at the University of Southern 
California Medical School. Dr. Melnick was released 
from active duty as a lieutenant colonel in the Med- 
ical Corps in April. 


Announcements 


The Air Surgeon announces the development of a 
hydraulic artificial leg at the Army Air Forees Aero 
Medical Laboratory in Heidelberg, Germany. Two 
German scientists, Ulrich K. Hensehke and Hans A. 
Mauch, working in this Laboratory, have invented a 
device consisting of a small cylinder filled with hy- 
draulie fluid and a piston connected with the upper 
leg. The movement of the piston is controlled by a 
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valve which can be opened or closed at will with the 
abdominal muscles, by means of an ingenious belt. 

The hydraulic element can be installed in present 
artificial legs. 

Principal advantages are the control of knee flexion 
and the ability to lock the knee in various degrees of 
flexion; these are considered to be considerable ad- 
vances in prostheses. The development will shortly 
be turned over to Surgeon General Kirk and his Re- 
search Protheses Laboratory for further exploitation. 


The Physics Department of the University of Cali- 
fornia, Los Angeles, announees the following promo- 
tions in rank and new appointments: L. P. Delsasso 
and Norman A. Watson have been promoted to asso- 
ciate professorships. J. R. Richardson has been ap- 
pointed associate professor, and Byron Wright and 
Bernard Peters have been appointed assistant pro- 
fessors. The last three men will be responsible for 
the inauguration of a program in nuclear physics. 
The original 37-inch eyelotron is to be transferred 
from Berkeley to the Los Angeles campus and will 
be operated as a frequency modulated cyclotron. 


The sentence imposed upon Alan Nunn May by the 
British Government has been strongly eriticized by the 
Executive Committee of the Association of Scientific 
Workers of Great Britain in a communication directed 
to the American Association of Scientifie Workers in 
the United States. The British Association does not 
seek to justify Dr. May’s breach of the Official Secrets 
Act, but feels that the sentence of 10 years penal 
servitude is out of proportion to the offense in view 
of the following facts: The maximum sentence in the 
proposed British Atomic Energy Bill is only five years 
penal servitude; less severe sentences have been im- 
posed upon persons who had actively aided the enemy; 
the person to whom Dr. May gave unauthorized infor- 
mation was a representative of an allied government; 
little consideration seems to have been taken of Dr. 
May’s positive contribution to atomic bomb research; 
Dr. May was in a position to give fundamental sci- 
entific information only, having had no connection 
with the “know-how” of atomic bomb manufacture. 


The Association believes that full freedom in the 
interchange of scientific knowledge is essential both 
for scientific progress and international cooperation. 
The report also expresses the opinion that the original 
decision to undertake the development of atomic 
energy without the closest cooperation with the Soviet 
Union was a hindrance to, and has largely contributed 
to the present unfortunate situation in, international 
relations. 


Two fellowships for the study of rheumatic fever 
are available to recognized institutions concerned with 
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the study of rheumatic fever and rheumatic heart dic 
ease, according to the American Council on Rheumatic 
Fever of the American Heart Association. Each fg. 
lowship is for a period of three years and earries , 
stipend of $3,500, $4,000, and $5,000 for the first, 
second, and third years, respectively. 

These fellowships are provided by the America 
Legion and its Women’s Auxiliary as part of thei 
program of fostering research in rheumatie fever and 
rheumatic heart disease. 

Applications supplying information concerning the 
institution, the projected study, and the individual 
proposed for the fellowship will be aecepted until | 
August, to be effective 1 September, and should be 
addressed to the American Council on Rheumatic 
Fever, American Heart Association, 1790 Broadway, 
New York 19, New York. 


The National Mental Health Act, the Priest Bill 
(S. 1160 and H.R. 4512), has been endorsed by the 
Public Health Relations Committee of the New York 
Academy of Medicine, on behalf of the Academy. 
This measure provides for the establishment of a 
national psychiatric institute and allocates the sum of 
$10,000,000 per annum to provide grants-in-aid to 
universities, hospitals, laboratories, and other public 
institutions and to individuals for research projects in 
the field of psychiatry. 

The Committee has expressed the view that the 
studies should be directed toward the early detection 
of these disturbances, their prevention, and a more 
practical and shorter form of therapy. The opinion 
was also expressed that the institution should be 
placed near an urban center within easy reach of 
clinical material and interchange with other scientific 
organizations. The Academy feels that too great a 
size and too rapid a turnover will preelude a careful 
follow-up system among in-patients. It was also 
recommended that the compensation should ‘be ade- 
quate enough and the selection and training of per- 
sonnel scrupulous enough to achieve the highest 
degree of competence on the staff of the institution. 
It is further hoped that the program will encourage 
more adequate psychiatric training within the medical 
schools. 


The Van Eseltine collection of Carex has been trans- 
ferred from Keuka College, New York, to Cornell 
University. Started in 1913 while the late Glen Van 
Eseltine was at the Smithsonian Institution, this col- 
lection grew to nearly 1,400 sheets over 2 period of 
25 years. In 1938 the Van Eseltine herbarium of 
about 5,000 specimens, all carefully preserved, 
mounted, and labeled, was presented to Keuka College. 
Since it was felt that the Carex genus was not of 
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aufficient interest to students in a small college, ar- 
rangements were made to transfer it to Cornell Uni- 
versity, Where it could be put to fuller use. The 
remainder of the herbarium is retained at Keuka 
(ollege—Hazel R, Ellis (Keuka College). 


Recent Deaths 


John C. Hoyt, 72, died 21 June at his summer home 
at Paris, Virginia. He had been a member of the 
U. S. Geological Survey for twenty years and in 


government service for 49 years prior to his retire- 


ment in 1944. 


Philippe Lasseur, 63, professor of microbiology in 


' the Faculté de Pharmacie, Université de Nancy, died 


on 10 January 1946 from complications following an 
attack of pneumonia. Dr. Lasseur is best known for 
his studies on the conditions affecting growth and pig- 
ment production by dissociated types of various spe- 
cies of chromogenic bacteria. In 1928 he founded the 
annual publieation, Travaux du laboratoire de micro- 
biology de la faculté de pharmacie de Nancy, in which 
most of his later work was published. Despite the 
difficulties of the war, he was able to continue work 
and the publication of this journal, of which Fascicule 
14 appeared in 1945. 


Harry Waldo Norris, 83, professor emeritus of 
zoology at Grinnell College, Iowa, died on 15 January. 


Hellen Elisabeth Ramsdell (Mrs. Noel F. Sham- 
baugh), formerly on the faculties of Ohio State Uni- 
versity and the University of Michigan, died at Signal 
Hill, California, on 23 January. 


E. G. Boulenger, 57, direetor of the Zoological So- 
ciety (London) aquarium from 1923 to 1943, died on 
30 April. 


The War and Biological Sciences 
in Japan! 


Before the war, Japan was ahead of other Oriental 
countries in most fields in extent of seientifie develop- 
ment. In the years immediately preceding the war 
there was a definite trend toward publishing scientific 
works in the Japanese language, and many finely illus- 
trated books or comprehensive works appeared, par- 
ticularly those dealing with the fauna and flora of 
Japan or neighboring countries. 


1 The ideas set forth in this article are those of the author 


and are not necessarily endorsed by the Navy Department. 


The information was collected by the undersigned while serv- 
ing on the staff of the Commander, U. S. Fifth Fleet as as- 
sistant to Commodore M. D. Willcutts, MC, USN, Fleet Sur- 
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The biological sciences have suffered considerably in 
Japan as a result of the war. In general, only re- 
search of importance to the war effort was given sup- 
port; nevertheless, university professors and certain 
scientists had some freedom, within the limitations of 
equipment, materials, and demands made upon their 
services. As a result of the confusion incident to the 
bombing of the Japanese homeland in the latter part 
of the war, much of the nonessential work virtually 
came to a standstill, and at the present time emphasis 
is being placed on increasing production of food, par- 
ticularly that coming from marine and agricultural 
sources. 

Considering the extent to which most of the cities 
of Japan were destroyed, a fairly high proportion of 
the scientific institutions received little or no damage. 
The Imperial University, with its branches at Tokyo, 
Sendai, Sapporo, Nagoya, Kyoto, Osaka, Fukuoka, 
Keijo, and Taihoku, lost very few buildings. None 
were lost in Kyoto, Sapporo, Fukuoka, Keijo, and 
Taihoku; only a few wooden buildings and dormitories 
were burned at Tokyo; and a few structures were 
destroyed at Sendai and Osaka. The biological lab- 
oratories and collections are still almost entirely 
intaet. 

In Tokyo, the Agriculture College, the Science Col- 
lege, and the Research Institute of Natural Resources 
were almost completely destroyed by fire, including 
laboratories and collections. The Imperial Agricul- 
ture Experiment Station remains intact, as do the 
Higher School of Agriculture and Forestry, the Seri- 
culture Experiment Station, and the Forestry Experi- 
ment Station. Of the private ornithological museums 
in Tokyo, that of Marquis Yamashina is the only one 
still intact. Prince Takatsukasa’s museum was com- 
pletely destroyed. The ecolleetion of Mr. Hachisuka 

(formerly Marquess) is partly stored at Marquis 
Yamashina’s museum. Marquis Kuroda’s collections 
of birds and mammals were completely destroyed. 
Viscount Shibusawa’s fish and anthropological collec- 
tions are intact. The private entomological museums 
belonging to S. Hirayama and M. Kato were not 
destroyed, although they have been closed for many 
months. The Ueno Museum was likewise untouched. 

Institutions in Kyoto are intact, as is the Hydro- 
biological Station of Kyoto Imperial University at 
Otsu, on Lake Biwa. In Hiroshima, the Science Col- 
lege and College of Agriculture and Forestry were 
destroyed, as was the Medical College in Nagasaki. 
The Marine Biological Station at Misaki was taken 
over and its work interrupted by the Japanese Navy. 
The marine stations at Asamushi (Mutsu Bay, near 
Aomori) and Shimoda are operating, as is the lab- 
oratory of the Nissan Marine Produets Company at 
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Odawara. Parts of the collections or libraries of 
many of the institutions which were not destroyed are 
still displaced, having been moved out of the cities 
as precaution against destruction. 


Relatively few scientists were among the many thou- 
sands of civilians killed during the war. In Hiro- 
shimo, however, many members of the staff of the 
Science College were killed, including Prof. Hiraiwa 
and Asst. Prof. I. Sato, of the Zoology Department. 
In Nagasaki, the president, 12 of the 19 professors, 
10 assistant professors, and others of the Medical Col- 
lege were killed. 

Among the scientists who died natural deaths during 
the war was Asajiro Oka, who was a student of Leuck- 
art, and introduced the theory of evolution into Japan. 
He was professor at Tokyo Higher Normal School 
and Tokyo Science College. Dr. Oka’s death occurred 
on 2 May 1944. His son, Hidemichi Oka, is now ex- 
perimental zoologist at Tokyo Science College and 
editor of the Zoological Magazine (Dobutsugaku 
Zasshi). Chiyomatsu Ishikawa died in Formosa in 
1941 or 1942. Dr. Sasaki, of the College of Agri- 
culture, Tokyo Imperial University, died shortly be- 
fore the start of the Pacific War. Matsuji Hori and 
Y. Niijima, of Sapporo, and Masaki Matsushita, of 
Toyohara, Hokkaido, all of whom were entomologists, 
died during the war. 

Among the specialists displaced by the war may be 
mentioned the following, with their respective loca- 
tions at the end of the war: Ryoichi Takahashi, aphid 
specialist of Formosa: head of the zoological gardens, 
Kuala Lumpur, Malacca; Seishun Iwata, mosquito 
specialist of Osaka Imperial University Medical Col- 
lege: Kuala Lumpur; Kinji Iwanishi, mayfly special- 
ist of the Otsu Hydrobiologieal Laboratory: Mon- 
golia; Mr. Dokei and S. Kawada, entomologists of the 
Imperial Agriculture Experiment Station: China and 
Java, respectively; Isao Taki, malacologist: in charge 
of molluse collections of the Academia Sinica, Nan- 
king; Y. Yano, professional collector: Burma; H. 
Sawada, coleopterist: China; Kunio Iwata, hymenop- 
terist: Hainan Island; Maj. Shinichiro Yamada, mos- 
quito specialist, and Atsuo Tanaka, specialist in biting 
flies, of Kyoto Imperial University: Japanese Army, 
locations unknown. S. Hatai, zoologist of Sendai Im- 
perial University, went to Manila to work at the Bu- 
reau of Science for the Japanese Army, but returned 
to retirement at Omori, in Tokyo, before the recapture 
of Manila. His son, Naoki Hatai, zoologist, was in 
Peking at the end of the war. Another son, Kotora 
Hatai, is still at Sendai Imperial University, working 
on fossil invertebrates. The Palau Tropical Biological 
Station was moved with its staff to Makassar, Celebes, 
and many other specialists were seatiered in the 
“southern regions.” 
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Some of the principal Japanese specialists ayo at 
present located as follows: 


Tokyo Imperial University—N. Yatsu (retired), 2. 
ology; Y. K. Okada, experimental morphology; T. Goda, 
biochemistry; T. Kamada, physiology; K. Dan, empy. 
ology; K. Takewaki, internal secretions; H. Kinoshita 
physiology; T. Fujii, biochemistry ; K. Kikuchi, limnology 
(also of the Marine Biological Station, Misaki); y 
Shinoto (Sinoto), N. Tanaka, and N. Suita, plant genet. 
ies; T. Kaburaki and T. Kojima, entomology. Botaniq) 
Gardens, Koishikawa, Tokyo—Haruo Furukawa. Rp. 
search Institute of Natural Resources’ (Shigenkagaky 
Kenkyusho), with several temporary locations in Tokyo 
and a laboratory near Mt. Fuji—Yaichiro Okada, verte. 
brate zoology (also curator of Marquis Yamashina’s my. 
seum) ; Kiyomatsu Matsubara and Mr. Kuronuma, ichthy- 
ology; and Kenichi Nomura, entomology. Imperial 
Agriculture Experiment Station, Tokyo—Hiroshi Terao, 
director; Hiroharu Yuasa, Coleoptera, chief entomologist 
(S. Kinoshita has retired and is now insecticide special. 
ist for a chemical firm in Saitama Prefecture); Nobu- 
masa Yagi, flies; Masahiro li (Tozawa), T. Kawabe, T. 
Yamazaki, and Mr. Kamito, agricultural insects. Tokyo 
Agriculture College—K. Kamiya and T, Adachi, Cole. 
optera. Higher School of Agriculture and Forestry— 
Dr. Tei Ishii, parasitic Hymenoptera, and O. S. Shinji, 
aphids and gall insects. Imperial Sericulture Experiment 
Station—Juichi Kuwana (son of the late S. I. Kuwana), 
entomology. 

Sendai Imperial University—Sanji Hozawa, termites 
and caleareous sponges; K. Mashiko, limnology and mos- 
quitoes; S. Nomura, physiology; I. Motomura, experi- 
mental zoology, chairman, Biological Institute; Drs. 
Yamaguchi and Yoshii, botany; Dr. Tahara, plant cytol- 
ogy; Y. Satake, dean of the Medical College. Agricul/ure 
Experiment Station, Omaguri, Akita—Mutsuo Kato, 
entomology. Sapporo Imperial University—Tokuichi 
Uchida, parasitic Hymenoptera, head of Entomology De- 
partment (Shonen Matsumura, retired, is living in 
Tokyo) ; 8. Watanabe, parasitic Hymenoptera; Hiromichi 
Kono, retired, Coleoptera; Kan Oguma, seale insects; 
Toru Uchida, coelenterates, head of Zoology Department; 
T. Inukai, mammalian embryology. Kamakura Normal 
School—T, Sakai (formerly of Shimoda Marine Biolog- 
ical Station), crabs. Nissan Fisheries Company Labora- 
tory—Toshio Kumada, ichthyology. ~ 

Kyoto Imperial University—Taku Komai, genetics, 
head of Zoological Institute; M. Chino, genetics; T. 
Kawamura, birds; Prof. Miyaji, limnology; I. Honjo, 
physiology of senses of gnats and fleas; G. Nakada, mos- 
quitoes; S. Yamaguchi, parasitology; Chukichi Harukawa 
(formerly of Ohara Agriculture Experiment Station), 
agricultural insects; Shunro Uchida, pea weevils and 
other pests; Yasuji Yamada, insects attacking wool; Dr. 
Kimura, bacteriology; Dr. Yamori, radiology; Dr. Ozawa, 
pathology. Otsu Hydrobiological Laboratory, Kyoto Im- 
perial University—Prof. Miyaji, T. Kawamura; Matsuzo 
Ueno, aquatic flies; Masunae Tsuda, caddisflies; Mr. 
Uchinomi (Utinomi), invertebrates; Satojiro Kawamura, 
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abryology; M. Hiraguchi, anatomy; K. Yamamoto, 
plankton. Kyoto City Medical College—Shiro Kitakami 
yd Chuai Minoura, medical flies. Doshisha University, 
xyoto—Motoichiro Maki, herpetology. Temporarily un- 


mployed—M. Tokunaga, nematocerous flies. Private 
»tomological museum, Yamashina, Kyoto—Kichizo 
rakeuchi, sawflies. Private entomologist, Takarazuka, 


gsaka-——Nobuyoshi Tozawa. Kyushu Imperial University, 
rukuoka—Teizo Esaki, Hemiptera, head of Entomology 
Department ; K. Yasumatsu, Hymenoptera; H. Oshima, 
hinoderms; K, Uchida, young marine fishes; H. Aikawa, 
marine crustaceans, head of Zoology Department; Dr. 
\arabayashi, head doctor of University Hospital. Naga- 
aki Medical College—K. Koyano, acting president. 
Taihoku Imperial Formosa—T, Shiraki, 
stomologist, retired 1944; Isshiki, neuropteroids, head 
of Entomology Department; Y. Miwa and M. Chujo, 
Coleoptera; K. Koidzumi, insect physiology; Mr. Maki, 
insect morphology ; Toyohi Okada, flies; Kaoru Morishita, 
mosquitoes; G. Masamune, plant taxonomy; S. Hibino, 
plant physiology. Forestry Bureau, Taihoku—T. Mitono, 
Coleoptera. Institute for Research in Tropical Medi- 
cine—N. Omori, mosquitoes. Keijo Imperial University, 
Korea—Harujiro Kobayashi, medical flies; K. Hori, flies. 


University, 


Publication of scientific reports was greatly reduced 
uring the war. Journals of institutions were reduced 
in size, and many society or private publications had 
been discontinued by 1943 or early 1944. Many of the 
books published during the war are on rather poor 
paper. A number of popular or semipopular scien- 
tiie books were published, but few well-illustrated, 
high-quality texts or works on fauna or flora ap- 
peared. In general, few technical or taxonomic re- 
ports on the “southern regions” appeared, though 
any investigations were initiated. 


Among works which appeared during or just before 
the war were the following: Utinomi (Uchinomi): Biblio- 
graphica Micronesica; Research Institute of Natural Re- 
sources: Bibliographies, covering most scientific fields of 
China, the Philippines, the East Indies, Indo-China, and 
South Pacifie Islands; M. Tokunaga: Medical entomology, 
two large volumes in Japanese, well illustrated, with some 
color plates (1944); T. Kumada (Nissan Fisheries Com- 
pany Institute): Edible marine life of the South Pacific, 
with 149 eolor plates, good printing, Japanese text 
(1941); and Poisonous fish of the South Pacific, with 29 
plates, 27 of them in color, good quality, Japanese text 
(1943); Orihei §8. Monograph of Japanese 
Aphididae, 1215 pages, 579 text figures, 8 color plates, in 
Japanese (Tokyo, 1941); and Galls and gall insects, pub- 
lished in Tokyo by Shunyodo, with many photographic 
plates of poor quality, in Japanese (1944) ; G. Masamune: 
Flora Kainantensis (Flora of Hainan Island), (Taihoku, 
1943) ; Umetaro Suzuki and Shizuo Momose: Illustrated 
economic botany of the ‘‘southern regions,’’ 193 pages, 
45 plates, in Japanese (Tokyo, 1943) ; Hachisuka: Birds 
(! Hainan Island, in English (Tori, Tokyo, 1940); 


Shinji: 


SCIENCE 


737 


Ryoichi Naito and Ryoen Kono: Eradication of malaria- 
carrying mosquitoes, 176 pages, illustrated, in Japanese 
(Hokuryukan, Tokyo, 1944). In 1939 Kaoru Morishita 
published an 82-page pamphlet, in Japanese, on Chinese 
Anopheles at Taihoku under the auspices of the Hakuaikai 
Hospital at Amoy, China. In 1941 Nanzaburo Omori, of 
the Institute for Research in Tropical Medicine, Taihoku, 
published an article in Japanese on the Anopheles of the 
‘southern regions.’’ In 1942 Toyohi Okada, of the In- 
stitute of Hygiene, Taihoku Imperial University, pub- 
lished on heleid flies in the Transactions of the Natural 
History Society of Formosa. Between 1940 and 1943 
Seishun Iwata, of Osaka Imperial University Medical 
College, published a number of articles and pamphlets on 
mosquitoes, malaria, and dengue, dealing mostly with 
breeding habits and control of disease vectors. All are in 
Japanese. Yushiro Miwa published a List of injurious 
insects of Formosa. Among semipopular works recently — 
published are: Yaichiro Okada’s Southern biology, Furu- 
kawa’s Southern zoology, Tamanuki’s Natural history of 
Saghalien, Kunio Iwata’s Wasp stories, Yaichiro Okada, 
T. Kaburaki, and others’ Natural habitats of animals, 
and Yoshio Takeuchi’s Bamboos (1940). A set of large 
color plates of Birds of Greater East Asia was published 
in four series, each series consisting of 5 to 6 plates which 
showed 8 to 12 species of birds. Among books completely 
destroyed in the press was Yaichiro Okada’s Freshwater 
fishes of Japan, with 33 color plates. 


Among more recent serial publications are Yushiro Miwa 
and Michio Chujo’s Catalogus Coleopterorum Japoni- 
corum; Scientific results of the first expedition to Man- 
choukuo, of which 18 volumes have already been pub- 
lished; and Nihon Dobutsu Bunrui (taxonomy of Japanese 
animals), of which many parts have appeared, some dur- 
ing the war. The newer periodicals include the Transac- 
tions, Journal, and Bulletin, all or part in English, as 
well as two serials in Japanese of the Research Institute 
of Natural Resources; Oyokonchugaku Zasshi (maga- 
zine of applied entomology), published at the Imperial 
Agriculture Experiment Station, in Japanese; Mushi no 
Sekai (the insects’ world) published by 8S. Hirayama, 
Tokyo, in Japanese; and Nippon no Kochu (Japanese 
Coleoptera), published by Kazuo Kamiya, of the Tokyo 
Agriculture College, largely in Japanese. Some older 
periodicals are Tenthrédo, Acta Entomologica, in Eng- 
lish, published by Kichizo Takeuchi, of Kyoto; Mushi (in- 
sects), published in various languages at Kyushu Im- 
perial University; The Entomological World, mostly in 
Japanese, published by Masayo Kato, of Tokyo. 


In scientific development and discoveries Japan, 
during the war, was behind the United States in many 
ways, although some new drugs were developed which 
may prove valuable. Among these are two neocya- 
nines, called kéha and shikd, which are reputed to be 
helpful in the treatment of leprosy, tuberculosis, 
wounds, and burns. The formulas for these are given 
as 1,1,1”-triethyl-10-lepidyl-1-4, 4’-trimethinequino- 
eyanine-1,1”-diiodide and 3,3’,3”,4,4’,4”-hexamethyl- 
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7-2’-methylthiazolyl-2,2,- trimethine-thiazolocyanine-3,- 
3”-diiodide, respectively. Until the end of the war, 
“DDT” was known to Japanese scientists only by 
name. As soon as the atomic bombs were dropped on 
Hiroshima and Nagasaki, pathologists and other spe- 
cialists were sent to the areas from various institu- 
tions, particularly Kyoto and Kyushu Imperial Uni- 
versities, to study effects on the victims. Many 
necropsies were performed and specimens taken, and, 
before American personnel arrived, it had been eon- 
cluded that hypoplastic anemia was the principal 
cause of deaths occurring some time after the explo- 
sions in the case of victims who did not have serious 
radium burns. It was also concluded that radioac- 


Vol. 103, No, 98 


tivity in the areas disappeared within several qjy, 
although people entering the areas shortly after tht 
explosions became anemic. 

In general, Japanese scientists and most of 4) 
population show a great desire to develop conta, 
and friendly relationships with America and to jy, 
crease American influence in Japan. This attityg 
is not as naive as might be assumed by one not realiy 
ing the extent to which most of the Japanese peopl 
were ignorant of the actual facts about the war anj 
how resentful they now are of the Japanese militarigg 
who forced the country into confliet.—J. Linsley Gres 
sitt, Lt. (jg), H(S), USNR (U.S. Naval Medical Rp. 
search Unit No. 2, Guam, Marianas Islands). 


In the Laboratory 


A Useful Selective Bactericidal 
Property of Tergitol-7 


ArTHUR L. POLLARD 


Knoxville, Tennessee 


In the course of isolating Streptomyces (Actino- 
myces) from soil on stareh tryptone agar an ex- 
tremely heat-resistant bacillus was found as a con- 
taminant in the starch used. Only an Arnold steri- 
lizer was conveniently available, and frequently this 
organism would remain viable after heating for 30 
minutes on three successive days. In one ease it 
remained viable after heating for 30 minutes on six 
successive days. 

The work of Baker, Harrison, and Miller (1) sug- 
gested detergents as a possible means of eliminating 
the bacillus without inhibiting the growth of Strepto- 
myces. After some preliminary work Tergitol-7 was 
selected and the following series of tests carried out. 
The contaminated starch was used in making up starch 
tryptone agar. 

Test 1. Tergitol-7 was added to starch tryptone 
agar to make final concentrations of 0, 1: 60,000, 
1: 40,000, 1: 30,000, and 1:20,000. This was tubed 
in % in. x 6 in. tubes to a depth of 34 in. and the tubes 
sterilized in the Arnold for exactly 30 minutes. At 
the end of eight days the tubes with 0 concentrations 
showed abundant surface growth and some growth 
throughout the entire column of agar. None of the 
tubes with 1:30,000 or 1: 20,000 concentrations 
showed growth. All the tubes with 1: 60,000 showed 
growth, and five out of six of the 1: 40,000 tubes 


showed limited growth. The sterile tubes containingy 


1: 30,000 and 1: 20,000 were melted and poured int 
Petri dishes. These were streaked with five species of 
Streptomyces. Normal growth was obtained on al! 
1: 30,000 plates and on all but one of the 1: 20,000 
plates. 

Test 2. A soil suspension to give a final concen- 
tration of 1: 10,000 was added to five deep tubes o! 
starch tryptone agar and to five tubes of the same con- 
taining 1: 20,000 Tergitol-7. The tubes were then 
sterilized for 30 minutes in the Arnold. At the end 
of eight days all control tubes showed abundant su 


TABLE 1 


TERGITOL-7 CONCENTRATIONS 
0 1:40,000 1:20,000 1: 10,000 
Staph. aureus .... 0 
xxx xx 0 
B. mycoides xxx 0 0 
B. sp. (heat res.) .. xxx xxx 0 0 


face growth and some growth at ali levels. None 0! 
the tubes containing Tergitol-7 showed growth. Th 
sterile tubes containing 1: 20,000 Tergitol-7 wer 
poured into Petri dishes and streaked with Staph» 
lococcus aureus, Penicillium notatum, Penicilliui 
spp., Aspergillus niger, and A. flavipes. All these 
organisms showed characteristic growth. 

Test 3. Tergitol-7 was added to tubes of nutrient 
broth in concentrations of 0, 1: 40,000, 1: 20,000, an¢ 
1: 10,000. These were sterilized in the autoclave al 
15 pounds for 20 minutes. They were then infecte( 
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ith Escherichta coli, Staph. aureus, Bacillus subtilis, 
p. mycoides, and the heat-resistant bacillus mentioned 
thove. Results were as shown in Table 1. 

A loopful of broth from the tubes showing no 
ywth was then streaked on nutrient agar slants. 
) growth was observed on any of them. This test 
ss repeated three times with the same result. 

test 4. Simee running the above tests a large num- 
hor of starch tryptone agar tubes containing 1: 30,000 
Nergitol-7 have been sterilized in the Arnold for 30 
minutes and allowed to stand at room temperature 
for at least eight days before using. About 4 per cent 
of these have shown limited growth. 


SUMMARY 


Starch tryptone agar containing 1: 20,000 Ter- 
yitol-7 was successfully sterilized in the Arnold by 
one 30-minute heating period. Decreasing the con- 
entration to 1: 30,000 resulted in 4 per cent failures. 

A concentration of 1: 20,000 in the cold killed 
spores Of B. mycoides and an unidentified heat-resis- 
tant bacillus but failed to kill spores of B. subtilis. 

Concentrations of 1: 30,000 permitted growth after 
sterilization of all species of Streptomyces which were 
tested, while eoneentrations of 1: 20,000 permitted 
erowth of all species but one. 

Concentrations of 1: 20,000 did not inhibit the 
crowth of selected species of Penicillium and Asper- 
gillus or of Staph. aureus. 

Concentrations as high as 1: 
the growth of E. coli. 


10,000 did not inhibit 


Reference 


1, BAKER, Z., HARRISON, R. W., and MILLER, B. F. 
Med., 1941, 73, 249-271. 
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A Method for Continuous Parenteral 
Administration of Penicillin 


and Other Drugs 


BaxTeR G. Nose, Ist Lr., MC 
lhe Good Samaritan Hospital, Lebanon, Pennsylvania 


The rapid systemic elimination of penicillin neces- 
‘itates frequent and often uncomfortable injections. 
The method here used eliminates this disadvantage by 
the use of an inlying, deep subeutaneous needle eon- 
nected to a syringe with automatic feed. 

As shown in Fig. 1, the apparatus consists of two 
lashlight batteries (in series) connected, through a 
potentiometer, with two steel (needle) electrodes im- 
mersed in an electrolyte (3 per cent KOH). An out- 
et from the electrolyte bottle connects, through a 
tubber tube and stopper, with a rubber finger cot 
nside the syringe. As gas is formed, the finger cot 
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expands, foreing out the contents of the syringe. Ad- 
justment of the potentiometer affords control over 
the rate of injection. In the model employed, injec- 
tion rate could be varied from 1 ee. per minute to 
1 ec. per hour. To use, penicillin (100,000 units) is 
dissolved in 20 ec. of normal saline, loaded into the 
syringe, and the potenticmeter adjusted to the desired 
rate of flow as shown by the improvised Murphy drip 
(usually 1 or 2 ee. per hour). The original model is 
compact and in its entirety can be strapped directly 


--------K 


AAAAAAAAAAAAA 


A—two 13-volt flashlight dry cells in series ; B— 
25,000-ohm potentiometer ; C—small electrolyte bottle of 3 
per cent KOH; D—steel needle electrodes; E, F—rubber 
stoppers ; G, H—hollow glass tubes; I, J—-small-lumen rub- 
ber tubing; K—barrel of 20-cc. syringe; L—rubber finger 
cot ; M—Murphy drip (size 23 needle inside a glass viewing 
tube) ; N—subcutaneous needle and adapter; O—switch. 


‘1. 


to the leg or to an arm board, allowing relative free- 
dom of movement; however, for more uniform injec- 
tion elevation of the syringe at least two feet above 
the level of the patient is preferable. Battery drain 
is negligible, a single set of dry cells giving over 100 
hours of service. The potentiometer should, however, 
be advanced to the full “on” position every six hours 
to depolarize the electrodes and prevent slowing up 
of electrolysis. 

Continuous injection over 10- to 12-hour periods 
oceasioned very little discomfort, though there was 
moderate residual tenderness that soon subsided. 
Only one reaction was observed, consisting of pro- 
nounced local irritation following: removal of the 
needle and apparently caused by too rapid injection. 
The rate of injection should be slow enough for ab- 
sorption to occur almost immediately, with minimum 
subeutaneous collection of fluid. The apparatus is 
also applicable for constant intravenous injection of 
penicillin and other drugs. 
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Letters to 


the Editor 


Atomic Bombs and Novae 


A number of people—and they are not all nonscientists 
——are apparently somewhat disturbed over the prospect 
of an atomic bomb explosion detonating the whole earth 
and producing a nova. When those not versed in physics 
have raised the question with me, I have usually explained 
the packing effect, stability of nuclei, and have pointed 
out that, while the fission of uranium releases energy, the 
splitting of the two most abundant elements of the earth’s 
crust, oxygen and silicon, would absorb energy. This 
usually satisfies or bewilders the inquirer. 

But a few physicists have put the question this way: 
**Granted that all our experiments and theories are cor- 
rect so far as they go, and on the laboratory scale, do 
they go far enough, and can we be confident that they 
apply on the scale of the proposed test, in which an atomic 
bomb is to be exploded in contact with the surface of 
the ocean?’’ The question is naturally followed by an- 
other: ‘‘Do we know that the novae we observe out in 
space are not actually planets whose physicists have 
carried nuclear research just a little too far?’’ Not 
being a nuclear physicist, I can’t answer the first ques- 
tion; as a student of the novae, I believe I ean give a 
partial answer to the second. 

The novae are definitely stars—that is, self-luminous 
bodies of gas with dimensions that greatly exceed those 
of the earth. More than a score of novae were recorded 
on photographs before their great explosive outbursts. 
After the explosions were over, the stars quieted down and 
assumed again (in every case for which the record is 
adequate) a brightness that agreed with the prenova mag- 
nitude very closely, if not exactly. Four examples of re- 
current outbursts at intervals of a number of years are 
known. One of these stars at minimum was too faint to 
appear on the older photographs, but the other three show 
no appreciable change from one intereruption stage to the 
next. The explosion is evidently relatively superficial and 
produces no appreciable permanent alteration of the star. 

Except for the recurrent novae and one other (Nova 
Aquilae 1918), more intimate observations of the pre- 
nova stars are not available, but the postnova stars have 
been well observed in about a score of cases. They are 
all of a perfectly distinct and unmistakable type, quite 
unlike ‘‘normal’’ stars (such as the sun). Their total 
brightness is similar to that of the sun, on the average, 
but they are much smaller than it and have much higher 
temperatures. Their densities must be from 100 to 1,000 
times that of water; they are ‘‘subdwarfs,’’ intermedi- 
ate between ‘‘normal’’ stars and the very dense and small 
‘white dwarfs.’’ 

Observations of the spectrum of a nova in the quieting- 
down stages of the eruption indicate pretty clearly that 
the outburst originated in the star and not in a satellite 
of it. The scale of the explosion is vast; the luminosity 
exceeds that of the star at its normal minimum for at 
least a few years, and the amount of matter erupted is 


in the neighborhood of 100 times the mass of the egy 
Thus, a giant planet would be required, though it shoy 
be possible to observe a similar explosion of an earth. 
mass if one occurred. The fact that several novyae ha 
continued to vary for many years, and that a few yo 
variable before the outburst, is similarly definite evideyd 
of the stellar nature of the explosion. It would be quit 
remarkable if every one of the too-inquisitive plang 
were associated with the same very peculiar type of sta 
And the fact of recurrence is similarly irreconcilable yj; 
the suggestion of a planetary accident. 

Thus, the well-observed novae are quite conclusively j 
disagreement with the planetary explosion hypothesj 
and no other observation supports it. But of course they 
are a number of novae for which the observational! reeoy 
is so sketchy that we can only say they do not contr 
dict the preceding statements. If the suggested catastro 
phe were to be admitted as a physical possibility, they 
I could not deny that among the most imperfectly obj 
served novae some might have been produced in that way 

The above statements are not made in defense of th 
atomic bomb tests, but simply in answer to a questio 
that has been raised privately enough times to make ; 
public answer appear in order. 

DEAN B. McLavonu 
Observatory of the University of Michigan 


Facts, Feelings, and Freedom of Science 


In his reply (Science, 1946, 103, 404) to our lett 
‘‘Freedom of science in the Soviet Union’’ (Scien 
1946, 103, 281), Sergei Gaposchkin, of the Harva’ 
College Observatory, accuses that our letter ‘‘does not 
contain facts but only feelings.’’ 

We presented at least three facts: (1) the nonexs 
tence of freedom of science in the Soviet Union, (- 
the imprisonment and death in a concentration cam 
of N. I. Vavilov, and (3) the imprisonment of many 
other scientists in the Soviet concentration camps. \\ 
are also sure that Dr. Gaposchkin, as an astronome’, 
knows about the purge of Soviet astronomers in wii! 
some prominent scientists were liquidated (see R. Sim 
scn. Sat. Rev. Lit., 30 March, p. 30). But he ignore 
all these facts, calling them feelings, and then indulges 
in an emotional outburst. 


What bearing on the freedom of science has, for } 
stance, the very regrettable fact of huge Soviet losse 
in the last war? The Soviet Government used to i” 
prison and execute scientists many years before the : 
and continues to do so. The statement that the lives 
130,000,000 Americans were saved by the Russians 0! 
only has not even the slightest connection with the su! 
ject raised by us but is very controversial, because ma) 
Americans think that the United States saved the Sovit 
Union. We believe the proper place to discuss all thes 
questions injected into controversy by our opponent * 
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June 28, 1946 


gussian newspapers and magazines and not an American 
gientifie periodical. 

As to the contention that our letter does not con- 
yibute to the friendship of the United States and the 
soviet Union, we are strongly convinced that the friend- 
ship between two great nations cannot be built on the 
pasis of misrepresentations and appeasement of tyrants. 
{Munich showed us the futility of such a cowardly policy. 
The thesis that everybody who is criticizing the Soviet 
Government or even its certain policies is an enemy of 
the Russian people is well established in the USSR but 
not necessarily in the United States, where public opinion 
gems to understand that the Government and the people 
of the Soviet Union are not synonymous, as is the case 
in all totalitarian countries. It means also that the Rus- 
ely iggg sian people should not be held responsible for the crimes 
thesidmm of its Government. The purpose of our letters is to 
ther stimulate publie opinion against the slavery of science 
in the Soviet Union, because we think that the freedom 
of science is a prerequisite for the establishment of 
normal international cooperation in that field and is 
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thefll also a safeguard against the use of science for aggressive 
y ol war purposes. We know that we cannot please every- 
wav body: the oppressors and the oppressed, the proponents 
f thf and opponents of the Soviet regime. Our choice is the 
‘sting side of Russian people and not of its oppressors. 
Uke | In conelusion, we venture to mention that even the in- 
discriminate use of quotation marks cannot change the 
HLIMM fact that we never said that we do not understand the 


language of common Russian people. One has only to 
read the last sentences of our letter to see that we re- 
ferred simply to the constant and persistent misuse by 
Soviet propagandists of such words as freedom, democ- 
racy, ete. That such practice of many years in a totali- 
tarian country, isolated by the iron curtain from the 
outside world, can affect the minds of the people, espe- 
cally of the younger generation, was abundantly demon- 
strated by Hitler and hardly can be denied. And that 
“is why we mentioned that probably we and Dr. Zhebrak 
different languages. 

Vuiapimir C, AsMous 
‘A Arnold Arboretum, Harvard University 


On Science and Government Subsidies 


mi The discussion in Science of the proposed government 
re™™l support of seientific research reveals that while some 
gf scientists do not seem to realize the tragic deterioratior 

it the character of the U. S. Government, there are many 
practical scientists who fully comprehend the facts in 
sem the case. Thus, the letter from M. W. Welch (Science, 
inf™@ 1946, 103, 430) justly doubts the wisdom of enacting 
vag Questionable legislation without surrounding it with ade- 
ofm@ quate safeguards. Mr. Cohn, in the same issue (p. 430), 
notf™ Outlines a plan for the sound administration of such an 
act. 


ny However, many of us who have had actual experience 
i in wartime government service both overseas and in 
ev# Washington have become hard-boiled cynics where altru- 
istic planning and control by the Federal Government is 
contemplated. Not only have we seen too much of in- 
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competence, waste, and bureaucratic bungling, but also 
we have learned to question the real motives of most 
of the legislation publicized as being for ‘‘the public 
welfare.’’ The Murray-Dingell-Wagner socialized medi- 
eine bill, the Kilgore-Magnuson bill, the national school 
lunch legislation, schemes for price control, anti-inflation, 
Federal housing, farm subsidies, atomic energy control, 
and what-have-you, all have as a common denominator 
an ulterior purpose—increasing regimentation of the 
American people, greater spending (and electing), and 
more jobs for bureaucrats. (Thus, the ‘‘public health’’ 
act would require the employment of 300,000 more job- 
holders.) 

To place American scientific research in a bureaucratic 
straightjacket would greatly retard our own progress 
while other nations forged ahead. When and if the 
United States returns to its normal American form of 
government, crushing taxes are reduced, and restrictions 
and controls are removed from industry and agriculture, 
there will be ample surplus funds available from the 
incomes of generous American citizens and corporations 
to support sound scientific research foundations serving 
national needs with that independent efficiency found 
only among free men. 

American science, which has contributed largely to 
making our United States the leader of the world, can 
continue its vital services to mankind without any addi- 
tional government subsidies or supervision. 

STANLEY F. Morse 
Winter Park, Florida 


New Units for the Measurement of Radioactivity 

In Science, 1946, 103, 712, E. U. Condon and L. F. 
Curtiss, representing the National Bureau of Standards 
and at the suggestion of the Committee on Radioactivity 
of the National Research Council, propose a new unit to 
replace the curie to express the strength of radioactive 
sources. They choose as the new unit 1,000,000 disin- 
tegrations per second, to which they assign the name 
‘‘rutherford.’’ A microrutherford would, therefore, be 
one disintegration per second. 

While it is true that the curie was originally adopted 
in 1910 by the Congress of Radiology as a standard of 
radon, its use was later extended to any other member 
of the radium series in radioactive equilibrium with one 
gram of radium element. Subsequently the curie has 
been adopted as the unit of rate of disintegration of all 
radioactive elements. The accepted value is 3.7 x10” 
per second. While there has been some disagreement over 
this value, this is in no way the fault of the unit but lies 
rather in the inaccuracy of its physical measurement. A 
gram of radium in the form of a salt can be purified and 
weighed with an accuracy far exceeding that of any exist- 
ing method of radioactive measurement. 

The adoption of a new unit will not improve the 
methods of measurement or enhance the accuracy of the 
data. Hence, if it does not give added convenience, it 
seems to have no advantage and will simply lead to un- 
fortunate confusion. The fact that the magnitude of 
the unit is unhappily chosen may be seen by consulting 
the values given in terms of curies, millicuries, and micro- 
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curies for new fission products in Tables 1 to 6 in the 
same number of Science (pp. 700-704). In all eases 
the use of the new unit would give more awkward nu- 
merical expressions. The claim that the new unit is 
chosen so small as to avoid confusion with the curie is 
not an appealing one. 

Finally, let me disclaim any disinclination to honor 
Lord Rutherford. No one could be more worthy of the 
highest honor in the field which he did most to create. 
But to name a new unit for him where one already exists 
seems to be superfluous and would spoil the term for 
future use. If there is to be a unit named for Ruther- 
ford, let it be one worthy of him. 

The same authors further recommend a new unit, r.h.m. 
(‘‘rum’’)—one roentgen per hour at one meter from the 
source for intensity of gamma radiation. The conveni- 
ence of such a unit is something for radiologists to decide. 
Both questions should be referred to the appropriate in- 
ternational body of which the National Research Council 
is a member. 

S. C. LInD, Dean 
Institute of Technology, University of Minnesota 


Thyroid Adenomas in Rats Receiving Selenium 


We have observed increased size, hyperplasia, and loss 
of colloid in the thyroid glands of 16 white rats which had 
received 0.05 to 0.1 per cent bis-4-acetamino-phenyl-se- 
lenium dihydroxide in their diet for 10 days. Eight white 
rats which had received 0.05 per cent of the selenium com- 
pound for 105 days had multiple adenomas of the thyroid 
glands and adenomatous hyperplasia of the liver. A 
detailed description of the experiments, complete patho- 
logical findings, and comparative effects of other organic 
and inorganic selenium compounds will appear elsewhere. 
Here it suffices to point out the goitrogenie action of the 
selenium analogue of a sulfur compound and its property 
of producing adenomatous changes in a relatively short 
time. 

JOSEPH SEIFTER, W. E. ExRicH, 
GEORGE HuDYMA, and GEORGE MUELLER 
Wyeth Institute of Applied Biochemistry 
Philadelphia 


Cestode “Parasitized” by Acanthocephalan 


While engaged in a survey of the fisheries of Great 
Bear Lake, Northwest Territory, for the Fisheries Re- 
search Board of Canada, the writer observed that nearly 
all the lake trout, Cristivomer namaycush (Walbaum), 
were hosts to two intestinal parasites. One of these was 
the cestode, Eubothrium salvelini (Schrank), and the 
other the acanthocephalan, Echinorynchus salvelini (Lin- 
kins). Normally, both parasites were attached to the 
intestinal mucosa of the host, the tapeworms by their 
scolices and the acanthocephalans by their proboscides. 
A number of specimens of each were preserved for record 
and study. This winter an examination of the preserved 
tapeworms revealed that those from two different trout 
had some of the acanthocephalans firmly attached to their 
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bodies. One cestode had four of them. Each acanth). 
cephalan had buried its proboscis to the full extent jy the 
strobila of the tapeworm. Some were attached to 4, 
sides of the cestodes and others to the ventral and dorg, 
surfaces. The specimens attached to the tapeworms ap. 
pear similar in every respect to those which were attacheg 
to the host’s gut. 

Since the proboscis of the Acanthocephala is, like jj. 
scolex of a tapeworm, solely an organ of attachment aj 
not a means of gaining nourishment, this relationship j, 
not truly parasitism. Although attached to the tape. 
worm, the acanthocephalan is still parasitic on the trout. 
as it is from the trout that the food supply is derived, 

This association of parasite and parasite probably arog 
when some of the acanthocephalans, arriving in the intes. 
tine of a trout, found the attachment sites preoccupied 
by a large number of the tapeworms. In seeking to fix 
themselves, they imbedded their proboscides in the only 
available solid objects—the tapeworms. 

R. B. 
University of Alberta, Edmonton 


Antipurpuric Action of A-Tocopherol (Vitamin E) 


Stilbestrol given intramuscularly and intravenously to 
four dogs in doses of 10-20 mg. /day quickly produced 
increased capillary fragility, prolonged bleeding and 
clotting times, and reduced platelet counts. When this 
dosage was continued for 14-25 days, a true purpura 
developed. This could end in widespread, large and 
small subcutaneous and visceral hemorrhages, bleeding 
into the body cavities, or even hemorrhagic death. These 
observations had been made previously by Castrodale, 
et al. (1941), and by Tyslowitz and Dingemanse (1941), 

Giving these purpurie dogs testosterone propionate 
seemed not to be helpful; but administering synth’*t 
a-tocopherol acetate (ephynal-Hoffman-La Roche) in oral 
doses of 200 mg./day quickly cured the purpurie animals, 
restoring platelet counts and capillary fragility to nor- 
mal. If given sooner, it prevented the appearance of the 
frank purpuras and the blood-vascular deficiencies. 

The antipurpurogenic action of vitamin E has been 
demonstrated to be valid for human purpuras also. Five 
thrombocytopenic purpura patients, one of whom had not 
been helped by splenectomy, had platelet counts and 
capillary fragility quickly restored to normal or near 
normal on 200-400 mg. ephynal orally per day; their 
clinical evidences of purpura disappeared proportionately. 
There was a great clinical improvement in one man hay: 
ing terminal purpura and aplastic anemia associated with 
advanced lymphosarcoma, as well as in three women whe 
bruised readily, suffered from menorrhagia and metror 
rhagia, and showed slightly reduced platelet counts. 

This effect of vitamin E at the above dosage appeared 
in 7-14 days, but it seems that the treatment must bi 
continued for long periods of time, if not permanently. 


FLOYD SKELTON, EvAN SHUTE, 


H. G. SKINNER, and R. A, WAU! 
University of Western Ontario, London, Canada 
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Book Reviews 


Fluorochemistry: a comprehensive study embracing the 
theory and applications of luminescence and radiation 
in physicochemical science. Jack De Ment. Brooklyn, 
N. Y.: Chemical Publishing Co., 1945. Pp. xvii + 796. 
(Illustrated.) $14.50. 


This book is devoted to a discussion of fluorescence and 
phosphorescence from both the theoretical and experi- 
mental points of view. The author’s literary style is 
such that one receives the impression that he writes with 
ttle effort. Ordinarily this characteristic would make 
a book a great relief from the more ponderous efforts of 
sme other writers, but in this case the author either 
has not read or has not understood the literature basic 
to the field, and therefore much of the book is worth- 
less. The compilations of statements concerning fluores- 
cence and phosphorescence such as are found in Chap- 
ters III, IV, VII, VIII, and IX may be found useful 
but are admittedly not complete. For example, the list 
of fluorescent organic substances given in Chapter III is 
stated to be one-tenth of a list published elsewhere. 

The reviewer wishes to point out some examples of the 
errors made in the theoretical discussion. On pages 31 
and 53 the author uses the term ‘‘quantization’’ as 
equivalent to excitation. That he really intends such 
usage is shown by his definition of the term on page 738. 
Apparently he does not realize that unexcited atoms and 
molecules are in definite quantized states. His unfa- 
miliarity with the quantum theory is apparent also in 
his discussion of spectra. On page 58 he speaks of a 
IS; term; on pages 61 and 62 he has a weird jumble 
of comment about the Raman effect and atomic spectra; 
on pages 55 to 58 he discusses atomic spectra but seems 
to be unfamiliar with the standard notation. On pages 
64 and 65 he attempts to discuss the Franck-Condon prin- 
ciple and ends up with a statement in which that prin- 
ciple and the effect referred to as predissociation are con- 
fused. Another confusion of ideas appears on page 91, 
where he undertakes to discuss the ‘‘thermodynamies of 
fluorescence’’ without distinguishing between a _ true 
equilibrium and a photostationary state. 

Another objectionable feature of the book is the au- 
thor’s attempt to attach his name to principles which 
did not originate with him. For example, on page 2 
he speaks of De Ment’s first law of fluorescence, claiming 
that he stated it in 1942 as: ‘‘Before emission can occur 
from a luminescent system, absorption must first take 
place.’’? The reviewer does not know when that state- 
ment first appeared, but he found the following in the 
Encyclopedia Britannica (11th ed., Vol. 10, p. 577 
‘‘ Fluorescence is always associated with absorption, but 

many bodies are absorbent without showing fluorescence. ’’ 
His other principles and laws have the same degree of 
originality. 

The binding of the book is poor, but it will probably 
last as long as is necessary. Other books costing less 


money are more valuable. a 
G. K. ROLLEFSON 


University of California, Berkeley 
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“This is popular 
Th science at its best!” 


—SCIENTIFIC BOOK CLUB REVIEW 


Hormones 


HUMAN REPRODUCTION 


By GEORGE W. CORNER 


SCIENCE: ‘‘A masterpiece ... a detective 
story involving the innumerable facts ac- 
cumulated during the past century by many 
inquisitive scientists . . . Laymen, physicists, 
chemists, biochemists, and biologists alike 
will find this skillful narrative exceptionally 
interesting and valuable.’’ 


ENDOCRINOLOGY: ‘‘A skillful refutation 
of the current concept that scientific writing, 
to be accurate, must also be dull. . . Will be 
read by the biologist as an absorbing docu- 
ment of contemporary science.’’ 


JOURNAL OF THE AMERICAN MEDI- 
CAL ASSN.: ‘‘One of the most delightful 
books that has come to the attention of the 
reviewer in many years.’’ 


Contents 


The place of the higher ani- 
mals, and of mankind in par- 
ticular, in the general scheme 
of animal reproduction. The 
human egg and the organs that 
make and care for it. The 
ovary as timepiece. The hor- 
mone of preparation and ma- 
turity. A hormone for gesta- 
tion. The menstrual cycle. 
Endocrine arithmetic. The 
hormones in pregnancy. The 
male hormone. Chemical strue- 
ture of the sex gland hormones. 


A SCIENTIFIC BOOK CLUB SELECTION 


266 pages, 56 illustrations. 
Third printing, $2.75 


At your bookstore 


PRINCETON University Press 
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Faune de France 44: Coléoptéres bruchides et anthribides. 
Adolphe Hoffmann. Paris: Paul Lechevalier, 1945. Pp. 
184. (Illustrated.) 250 fr. 

This is a comprehensive manual dealing with the spe- 
cies of Bruchidae, Urodonidae, Anthribidae, Brentidae, 
and Nemonyechidae which occur in France. The syste- 
matie treatment of the species of each family is pre- 
ceded by a discussion of larval and adult anatomy and 
of the relationships and biology of the family as a whole. 
With the object of facilitating identification, easily seen 
characters, many of which are illustrated by line draw- 
ings, are employed in the keys; in addition, the adults 
of most species are figured. Bourgin’s illustrations of 
bibli- 
ography of 46 titles, a combined generie and specific 
index, and an alphabetical list of food plants complete 
the paper. 


the Anthribidae are especially praiseworthy. 


Taxonomic changes of interest are the removal of 
Urodon from the Anthribidae to form a separate family, 
Urodonidae, and the transfer of Anthribidae from Rhyn- 
chophora to Phytophaga. The family Nemonychidae is 
considered transitional between the Curculionidae and 
Seolytidae, which is at variance with Van Emden’s con- 
clusions, based chiefly on larval studies, that this group 
belongs in, or next to, the Anthribidae. 

Dr. Hoffmann retains Bruchus on the grounds of com- 
mon usage, though recognizing that the name ig unavail- 
able under the rules of nomenclature; and this course 
will probably meet the approval of most entomologists. 
Certain other usages, however, are questionable. For ex- 
ample, the two distinct species, Acanthoscelides obtectus 
Say and A. obsoletus Say, are synonymized; the adop- 
tion (p. 124) of ‘‘itae,’’ instead of the standard ‘‘inae’’ 
as the termination for subfamily names seems an ill- 
advised innovation; Araeocerus (staphylinid) should be 
Araecerus and Brenthidae, Brentidae; ‘‘ Bruchus villosus 
F.’’ (footnote, p. 83) is said to belong to Spermophagus, 
but it is not mentioned under that genus, although 
villosus was originally deseribed from Germany and (if 
the locality is correct) should oceur in France. 

These and a few other minor obscurities and errors 
searcely lessen the practical usefulness of Dr. Hoffmann’s 
paper. 

L. L. BUCHANAN 
Bureau of Entomology and Plant Quarantine 
U.S. Department of Agriculture, Washington, D. C. 


Science and scientists in the Netherlands Indies. Pieter 
Honig and Frans Verdoorn. (Eds.) New York: Board 
for the Netherlands Indies; G. E. Stechert, 1945. Pp. 
xxiv + 491. (Illustrated.) $4.00. 

The late conflict has made the world conscious of the 
Netherlands Indies as never before. The appearance at 
this time of a solid book on their science and scientists 
is most timely. At the same time, one is inclined to sus- 
pect propaganda in favor of the Netherlands rule. The 
reader, however, will find here only a remarkably broad 
and wholly unbiased picture of the development and 
status of pure and applied natural science in the area. 
It is, as it were, a review of the past up to the Japa- 


SCIENCE 
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nese invasion, aimed to gain a vision for the future anq 
perhaps, to draw ‘‘some who feel that they have training 
and knowledge which can be used there for the good o 
mankind. ’’ 


The book consists of over 75 original and reprinteg 
articles, mostly in English, with a few in French or (ey. 
man. Some are translations from the Dutch of valuabjp 
papers not previously available to most readers. The 
range of subjects covered in these closely printed pages 
is surprising. These include; livestock and the veter. 
inary Service, mineral resources, climate, volcanology ang 
seismology, rubber, cinchona, medicine, archaeology, an. 
thropology, fish and fisheries, agriculture, chemistry, for. 
estry, astronomy, zoogeography, phytogeography, soils. 
extraction of naval stores, paper pulp, sedimentation, 
botany, paleobotany, geology, hydrodynamies, and explo- 
ration. The last subject is enlarged by delightful selec. 
tions from the travel books of H. O. Forbes, David 
Fairchild, and F. Schneider, the last in German. 
the scientists dealt with biographically are Felix Meinesz, 
the exponent of international cooperation through geo- 
science; Junghuhn, linked with cinchona culture; and 
Rumphius, the blind seer of Amboina. Historical ae. 
counts, some of which are in French, deal with various 
developments and the institutions fostering them. The 
dependence of the growth of natural science on political, 
social, and racial development is recognized in the in- 
clusion of a reprinted article by Jan Broek which ana- 
lyzes the diversity and unity in southeastern Asia and 
their implications for future political developments. 
Some of these articles deal as much with other areas 
as with the Netherlands Indies, and some include clear 
general explanations of the subject essential for the 
layman’s background. Thus, an article on the geodesist, 
Meinesz, explains the differences in earth densities be- 
fore discussing its measurement in the suboceanie litho- 
sphere and its relation to mountain building and vol: 
canism. Many of the articles are well documented with 
bibliographies, and a list of bibliographies on the area 
appears near the end. These, along with a list of pre- 
war scientific institutions, broadly interpreted, and an 
address list of their staffs, renders this an invaluable 
reference work. 


A mong 


‘ Anthologies of poetry and prose are well recognized 
means to enlighten busy people with the best in these 
fields. Here is an anthology of regional science which 
is worthy of many successors. It is unfortunate that 
the dictates of economy compel the adoption of such a 
compact format and the use of such small type for many 
parts. A more systematic arrangement of articles would 
have enabled the busy specialist to find more easily the 
material in his field, but perhaps the mixing of subjects 
was deliberately intended to compel the reader to at 
least rub elbows with adjacent fields, if not to shake 
hands and browse. In ‘fact, one must be a browser it 
this book, for there is no index, its place being taken 
by a very full table of contents. 

Eq@Bert H, WALKER 
Smithsonian Institution, Washington, D. C. 
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Skin Thick 


Surfacing a lens with Balcote* requires a coating that is optically 
one-quarter of one wavelength of light thick... only four millionths 
of an inch! 

Special equipment, in a matter of minutes, deposits a skin on the 
glass with exact control of thickness, producing the Balcoted surface. 
The accomplishment of this operation on a production basis repre- 
sents the evolution of methods and materials on which Bausch 
& Lomb scientists have worked for many years. Bausch & Lomb 
Optical Co., 642-6 St. Paul Street, Rochester 2, New York. 


*Balcote Transmission Film is the revolutionary Bausch & Lomb lens surface treatment which 
reduces reflection and flare, and permits the passage of more light. 


BAUSCH 6 LOMB 
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Scientific Book Register 


AULT, JAMEs P., et al. Oceanography—IV: The work 
of the ‘‘Carnegie’’ and suggestions for future scien- 
tific cruises. (Publ. 571.) Washington, D. C.: Car- 
negie Institution of Washington, 1946. Pp. viii+111. 
(Illustrated.) $1.50, paper; $2.00, cloth. 

BACHARACH, A, L. Science and nutrition. 
London: Watts, 1945. Pp. xii+ 142. 5s. 

BANCROFT, FREDERIC W. (Ed.) Surgical treatment of 
the nervous system. Philadelphia: Lippincott, 1946, 
Pp. 534. (Illustrated.) $18.00. 

BARBER, MARSHALL A. A malariologist in many lands. 
Lawrence, Kans.: Univ. Kansas Press, 1946. Pp. 158. 
$2.50. 

COLEMAN, SATIS NORRONA BARTON. 
old. New York: John Day, 1946. 
trated.) $3.75. 

GLASSTONE, SAMUEL. 
istry. New York: D. Van Nostrand. Pp. 702. 
trated.) $4.50. 

GRAHAM, Evarts A. 1945 year book of general surgery. 
(Practical Med. Ser.) Chicago: Year Book Publish- 
ers, 1946. Pp. 736. (Illustrated.) $3.00. 

HuXLEY, ALDOUS LEONARD. Science, liberty and peace. 

a New York: Harper. Pp. 86. $1.00. 

KorFFr, SercGe A. Electron and nuclear counters—theory 
and use. New York: D, Van Nostrand. Pp. vii +212. 
$3.00. 

LANTIS, MARGARET. The social culture of the Nunivak 
Eskimo. (Transactions, Vol. 35, Pt. III.) Philadel- 
phia: American Philosophical Society, 1946. Pp. 153- 
323. (Illustrated.) $2.50. 

LIGHT, RICHARD UPJOHN. The progress of medical geog- 
raphy: a proposed atlas of diseases. (Reprinted from 
Geogr. Rev., 1944, 34, 636-654.) New York: Ameri- 
can Geographical Society. 

MuNN, NorMAn L. Psychology. Boston: Houghton 
Mifflin, 1946. Pp. xviii+497. (Illustrated.) $3.25. 
NORDSTROM, FRITHIOF, and WAHLGREN, EINAR. Svenska 
fjarilar systematisk bearbetning av sveriges storfjari- 
lar Macrolepidoptera. Stockholm: A, Sohlman, 1941. 


(2nd ed.) 


Volcanoes new and 
Pp. 229. (Illus- 


The elements of physical chem- 
(Illus- 


Pp. 353. (Illustrated.) 

Pippuck, F. B. Currents in acrials and high-frequency 
networks. Oxford: Clarendon Press, 1946. Pp. 97. 
$2.50. 


SHERMAN, HENRY C. Chemistry of food and nutrition. 
(7th ed.) New York: Maemillan, 1946. Pp. 675. 
(Illustrated.) $3.75. 

SmiTH, CARROLL N., et al. Biology and control of the 
American dog tick. (U.S. Dept. of Agric., Tech. Bull, 
No. 905.) Washington, D. C.: Government Printing 
Office, 1946. Pp. 74. (Illustrated.) $.20. 

SmitH, Hopart Muir. Handbook of lizards; lizards of 
the United States and of Canada. (Handbooks of 
American Natural History, Vol. 6.) Ithaca, N. Y.: 


Vol. 103, No. 963 
Comstock Publishing Co. 
$5.75. 

WIENER, PETER F. German for the scientist. Brooklyy 
N. Y.: Chemical Publishing Co., 1946. 
$3.50. 


Pp. 578. (Illustrateq) 


Pp. xii +232 


Catalogue Corner 


Please write directly to the company indicated for an 
publication you wish mentioning the bulletin number 
and Science. Publications are gratis unless otherwisd 
noted. 


Immersion pyrometer. This immersion pyrometer hag 
been designed for the nonferrous industry and embodies 
numerous improvements for ruggedness, dependability, 
accuracy, and ease of operation. This design includes 
a large 43-inch indicator with a 4-inch direct reading 
seale calibrated from 0-1,500° F. or 0-2,500° F. or 
equivalent Centigrade. Two models with over-all lengths 
of 27 and 43 inches are manufactured, both having an 
especially designed swivel 3 inches from the connector 
block which permits the use of the pyrometer at any 
angle. The swivel is equipped with toothed notches, 
preventing it from becoming loose during operation. 
The instrument can be used with ‘‘bare metal’’ and 
‘‘protected’’-type thermocouples, both being instantly 
interchangeable. The thermoelectric system, constructed 
with a permanent magnet, low-resistance-type galvanon- 
eter, has an internal automatic cold end compensator in 
addition to an external adjusting screw and is enclosed 
in a shock-, moisture-, and dust-proof steel case. Cata- 
logue 150 SC-851 illustrates and describes this instrument 
in detail. The Pyrometer Instrument Company, 103 
Lafayette Street, New York 13, N. Y. 


Thermocouple-Ionization Gauge Control. The Thermo- 
couple-Ionization Gauge Control is a unit which incor- 
porates circuits for use with NRC Type E Thermocouple 
Gauge or any standard ionization gauge, complete with] 
power supply. Using National Research Corporation 
Type 507 Ionization Gauge, which is standard equipment 
with the Control, the range of vacuum measurement from 
1 mm. to 2x 10-9 mm, of mereury is covered. The Ther- 
mocouple Gauge handles pressures from 1 mm, to 10° 
mm., and the Ionization Gauge works from 5 x 10-3 mm. 
to 2x 10-7 mm. of mereury. The sensitivity of the Ioni- 
zation Gauge may be doubled by doubling the grid cur 
rent. Readings of the Ionization Gauge range are spread 
by a multiplying switch to indicate full-scale meter deflee: 
tion for 5, 1, 0.1, or 0.01, when used with Type 507 
Ionization Gauge. Features includé a production-tested 
Thermocouple Gauge circuit and an Ionization Gauge 
circuit with outgassing provision, interlocking relay for 
protection, zero set, and zero adjust controls for ampli: 
fier balancing. Write for Information Sheet SC-51. 
National Research Corporation, Boston 15, Mass, 
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NEW MECHANICAL-TROUBLE-FREE VISUAL AID 


gives perfect picture presentation ... faithful color rendition 


The T.D.C. 
SLIDE PROJECTOR 


For use with 
“MEDICHROMES” 
2 x 2” Kodachromes 


This T. D. C. Projector gives an entirely new idea 
of projector performance .. . perfect pictures 
. faithful color rendition . . . with none of 
the usual projector bother—it’s truly TROUBLE- 
FREE. It embodies features never before offered 
in any projector. Its simplicity of design, sturdy 
construction, mechanical perfection and ease of 
operation make its use a delightful experience. 


OUTSTANDING features! 


Ma Vv 300 WATTS OF COOL LIGHT. Efficiently controlled from lamp to lens. 


- Vy FOCUS FINDER slide changer. Smooth and positive, insuring constant critical focus of all 
03 slides regardless of thickness. Ready mount and glass slide interchanging without refocusing. 


V MICRO FOCUS. The new focusing knob insures positive focusing with micrometer exactness. 
V ANASTIGMAT LENS. For vivid, crisp, true-color screen images of extremely flat field. 


rr. Vy CONDENSER DESIGN. Achieves optimum, flat-field brilliance with cooler operation. Each 
Je element and unit of optical system immediately accessible. 


th] V ELEVATING AND DEPRESSING. Positive knob controlled tilting mechanism—either up 
or down—for projection through a wide arc. 


ut V POINTER APERTURE. Permits projection pointing of picture highlights. 


= V MINIMUM LIGHT SPILL. Novel grill construction of light housing cuts light spill to 
minimum. 

. Vv EXCLUSIVE CASE. New Lift-Off top—just lift off top and your projector is ready for 
instant use. 

i: A-1580 TT.D.C. Projector with 5 inch Anastigmat lens, 300 watt lamp and Lift-Off type carrying case .. $60.00 
I A-1580C Same as above but with coated lens, giving approximately 35% more light ............ ceseeeees $66.00 


ORDER NOW! 
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MICROS 


Spencer Stereoscopic Microscopes 6x to 144x. For descriptive liter- 
ature on Spencer Stereoscopic Mi- 


provide a complete microscope op- 
croscopes write to Dept. F4. 


tical system for each eye, thereby 
creating vivid depth perception. 
They are noted for large field... American 0 Optical 
brilliant resolution ... great depth a 


: Scientific Instrument Division 
of focus. Magnifications range from Buffalo 15, New York 
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‘It helps the student by concentrating on ‘essentials’ 


EDWARDS 


ANATOMY FOR PHYSICAL EDUCATION 
Descriptive and Applied 


* 


NEW PRINTING 


* 


By LINDEN F. EDWARDS, Pu.D., 
Ohio State University 


This is a text for beginners in the study of the human body, especially 
suited to the needs of the student in phy sical education. The material: 
is presented from the regional viewpoint considering in the following 
order, the bones, muscles, articulations, blood-vessels, and nerves. 


Brief descriptions of the respective surface and applied anatomy are 
given in each chapter, and a helpful review of the diagnosis and treat- 
ment of the usual types of injuries is included. The notes on treat- 
ment indicate what should be done to cooperate satisfactorily with the 
physician. 


The illustrations are abundant and a large number of them are in colors. 


472 Illustrations. 657 Pages. $5.50 
(Reprinted June 1946) 


THE BLAKISTON COMPANY 
PHILADELPHIA 5, PENNA. 


THE BLAKISTON COMPANY, 1012 Walnut Street, Philadelphia 5, Pa. 
Please send and charge my acct. .......... . copy of EDWARDS ANATOMY _ $5.50 
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BECKMAN GLASS ELECTRODES 


HIGH-pH “‘TYPE E” 
GLASS ELECTRODES 


These electrodes extend the range of Glass electrode 
measurements over practically the entire pH scale. 
Unlike the ordinary electrode made with 015 type 
glass, which has limited usefulness in solutions 
above pH 9.5 containing sodium ions, they can be 
used up to pH 14. They require no correction at 
pH 11 for 1N sodium ion concentration and the 
correction is less than 0.2 pH for alkalinities of 
pH 13.5 where the 015 type electrode is useless. 


The No. 9720-E Electrode may be used with all 
Beckman Laboratory Model Meters having serial 
numbers above 200. No. 9684-E Electrode may be 
used with any Beckman Industrial Model Meter. 
The regular saturated KCl-Calomel electrode is used 
and no special technique or change in calibration 
is required in either case. They are made with 
blue glass bulbs for identification. They are 5” 
long by 44” in diameter, internally shielded and 
factory sealed with permanently attached shielded 
leads. 


9584-E—HIGH-pH GLASS ELECTRODE. 
For use with Beekman Industrial 
Model M Meters. With 12” shielded 
lead 


9720-E—HIGH-pH GLASS ELECTRODE. 
For use with Beckman Laboratory 
Model G Meters. With 30” shielded 


9720X9 


9684X9 


RUGGED ‘’TYPE X-9” 
GLASS ELECTRODES 


These Electrodes are ideal for severe operating con- 
ditions, for measurements on semi-solid materials 
such as moist earths, clays, ceramic solutions, ete., 
or in materials of an abrasive nature such as paper 
pulp, ore pulp and slurries. 


In place of the usual blub, it has a blunt pH-sensi- 
tive section approximately 12 mm. diameter and 16 
mm. long. This section, made of special electrode 
glass, has a thick wall and will withstand severe 
operating stresses that would break an ordinary 
glass electrode. For example, the tip can be pushed 
into the ground or against hard surfaces with a 
direct force of more than 100 pounds without dam- 
age. The electrode is completely sealed, internally 
shielded, and plugs directly into the instrument. It 
can be used with any standard Beckman Calomel 
Electrode. For use in the temperature range 1° to 
45° C. Length, 5 inches; for 1% inch immersion. 


9684X9—BECKMAN GLASS ELEC- 
TRODE. For use with Industrial 
Model M Beckman pH Meter. With 
12” shielded lead 


9720X9—BECKMAN GLASS ELEC- 
TRODE. For use with Laboratory 
Model G Beckman pH Meter. With 


WILL CORPORATION, ROCHESTER, NEW YORK 


Offices and Warehouses 


BUFFALO APPARATUS CORP., Buffalo, N. Y. ¢@ 


ORATORY APPARATUS ‘AND 


WILL CORPORATION, 596 Broadway, New York City 
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ee FOR BIOLOGICAL PROCEDURES 


LONG-CONTINUED EXPERIMENTATION With animals in our own labora- 
tories has led to the development of many special diet materials which 
we have found valuable in nutritional research. While the prepara- 
tion of these materials in small quantities in the individual laboratory : 
would be troublesome and costly, our production facilities enable us be 2 
to offer them—conveniently packaged and economically priced—as ‘ 


a service to investigators engaged in biological assay and research. - 


VITAMIN TEST CASEIN GBI. Uniformly free of vitamins A and D, as well as the 
known factorg of the vitamin B complex and vitamin K. 


VITAMIN A TEST DIET, U.S. P. XII, GBI. For depletion of animals within allotted ce 
time-weight limits specified for Vitamin A assays. re “4 


RACHITOGENIC DIET NO. 2, U. S. P. Xil, GBI. For depletion of animals within 
allotted time-weight limits specified for vitamin D assays. 


VITAMIN B COMPLEX TEST DIET GBI. For use with suitable animals and ex- 
periments, to produce deficiencies of thiamine chloride, riboflavin, niacin, pyri- 
doxine and pantothenic acid. 


SALT MIXTURE NO. 2, U. S. P. Xil, GBI. For preparing vitamin A test diet and 
also as a mineral source in the preparation of most laboratory diets. 


WRITE for complete list and prices of these and other diet materi- . 
als, including crystalline vitamins, amino acids, casein hydroly- 
oo sate, biotin and other chemicals of biological significance. 


GENERAL BIOCHEMICALS, INC. 


LABORATORY PARK, CHAGRIN FALLS, OHIO 
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Consider These New Texts 


for 


Coming Classes 


McClendon’s New 7th Edition Dougherty & Lamberti’s 


PHYSIOLOGICAL TEXTBOOK OF 
CHEMISTRY BACTERIOLOGY & 


IMMUNOLOGY 


For its new 7th edition, this well-known text has 
been thoroughly revised. Rapid advances in 
the fields of enzymes and vitamins and hormones 


The development of bacteriology as set forth in 
this new volume is the result of over eighteen 
years of experience in teaching. The text 
stresses the needs of the undergraduate student 
by treating fundamentals thoroughly. 


have made extensive changes in these sections 
necessary. 


Topics added to the chapter on vitamins include 


: The text is written in a simple and direct man- 
riboflavin, nicotinic acid, biotin, pantothenic 


ner, with a minimum of confusing terms. The 
excellent chapter on the history of bacteriology 
exemplifies the graphie style of the book. An- 
other outstanding feature is the novel diagram- 
matie presentation of Bordet’s and Gengou’s 
original experiments on the complement fixation 


acid, etc. On enzymes, new material has been 
added covering dehydrogenases, biological oxi- 
dation, redox potential. In addition, many 
newly defined internal secretions are discussed 
in detail. 


The laboratory section of the volume has been principle. 

rearranged and revised along the same lines as by JosepH M. DouGHerty, A.B., M.A., PH.D., 
the lecture material. Extensive changes have Dean of the School of Science and 
been made to bring it completely up to date. Professor of Bacteriology, 


Villanova College, Pennsylvania 
and ANTHONY J, LAMBERTI, B.S., M.S., 
Instructor in Parasitology, 
Temple University School of Medicine. 


454 pages, 83 illustrations. $4.25 360 pages, 102 illustrations. $4.50 


by J. F. McCLenDon, PH.D., 
Research Professor of Physiology, 
Hahnemann Medical College, Philadelphia. 


THE C. V. MOSBY COMPANY Sei 6/46 
3207 Washington Blvd. 
St. Louis 3, Mo. 
Gentlemen: Send me [] MeClendon’s PHYSIOLOGICAL CHEMISTRY, $4.25 
[] Dougherty-Lamberti’s TEXTBOOK OF BACTERIOLOGY 
AND IMMUNOLOGY, $4.50 
[_] Attached is my check. [|] Charge my account. 


June 28. 
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filing cabinet offering 


at amazingly low cost! 


This new “LAB-AID” cabinet is the ultimate solu- 
tion to the filing problems encountered in the 
laboratory. It is of welded-steel, fire-resistant con- 
struction throughout. Files 3x1” or 3x2” micro- 
slides, 2’'x2” transparencies, large lantern slides, 
index cards, even paraffin blocks . . . in single-row 
drawers, all fitting interchangeably into a smooth- 
tracking master drawer-rail system. Unit-sections, 
assembled in any combination, can be used singly, 
or stacked to any convenient height. With all these 
advantages, the cost-per-slide capacity in the 
“LAB-AID” cabinet is the lowest ever. Investigate 
this remarkable equipment... the coupon will 
bring details. 


laboratory filing cabinet 


A single “LAB-AID” unit-section. Any 
combination of drawers can be supplied. 


The Technicon Company 
215 East 149 Street 
New York 51, N. Y. : 


Please send me details concerning your “LAB-AID’ micro- 
slide filing cabinet. 


Name - ~ 

By merely dropping in a pat- 

ented “LAB-AID” slotted liner, 

any drawer is converted from 

storage filing to individual- Street 

slide filing, or vice-versa. = 
City 


e 
He Technicon company | 
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For PHYSIOLOGICAL and other LABORATORIES 


(One-half the actual size) 


1. 8-MM. Mounting Rod. Solid or tubular: the latter is designed both for sup- 
port and as a convenient conduit for electrical wiring. 


2. Right-Angle Rod. A rigid and accurately formed support for universal adjust- 
ment of position. 


3. Swivel Clamp. The swivel gives complete rotation and has a special hold-fast 
set screw. Made, like 1 and 2, of nickeled brass. 


4. Clamp with Binding-Post. Our regular double clamp with binding screw added 
for quick wiring operations. Stainless steel, with nickeled brass fittings. 
The accurately machined jaws will take diameters of 14 mm. to 1 mm. 


Write for the Descriptive Catalogue 
The HARVARD APPARATUS COMPANY, Incorporated 
Dover, Massachusetts 


(Organized on a non-profit basis for the advancement of 
teaching and investigation in physiology and allied sciences) 
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SCIENCE—ADVERTISEMENTS 


Important REINHOLD Books 
for your Scientific Library 


CHEMOTHERAPY 


Edited by WENDELL H. POWERS, Assistant Professor of Chemistry, Wayne University, 


Detroit, Michigan 


Volume Il of ADVANCING FRONTS IN CHEMISTRY 
A Series of Lectures sponsored by Wayne University under the direction of Neil E. Gordon, 


Chairman, Department of Chemistry 


This volume is comprised of six papers by eminent 
authorities on various aspects of chemotherapy which 
is the science of treating infections with chemical agents 
without harmful effects on the patient. Tuberculosis, 
antispasmodic agents, parisitic diseases, the chemistry of 
sulfa drugs, and the use of organometallic compounds, 
such as those of gold, silver, antimony and arsenic are 


discussed in an exhaustive and highly competent manner. 
It should be of compelling interest and immediate value 
to all chemists, biochemists, physicians, pharmacists, 
bacteriologists and pathologists. In addition, it will 
provide instructive reading for medical schools, nurses’ 
training courses and general medicochemical groups. 

155 Pages Illustrated $3.25 


THE ELECTRON MICROSCOPE 


Second Edition, Revised and Enlarged 


By E. F. BURTON, Head of Department of Physics, University of Toronto 
and W. H. KOHL, Formerly Chief Engineer, Rogers Radio Tubes, Ltd., Toronto, now Research 


Director of Collins Radio Co., Cedar Rapids, lowa 


Just published—a completely revised volume covering 
all significant advances in the field since publication of 
the notably successful first edition. The new edition 
includes detailed descriptions of improved types of elec- 
tron microscopes, and new techniques for examining 
colloidal substances. Contains 23 full-page plates, some 


of which are among the most striking electron micro- 
graphs ever published. Chemists, physicists, bacteriolo- 
gists and technologists will find this book helpful and 
stimulating. Contains a complete bibliography of litera- 


ture pertaining to the electron microscope. 


325 Pages Illustrated $4.00 


FREE RADICAL MECHANISMS 


Abridged for textbook purposes from “Atomic and Free Radical Reactions,” A.C.S. Mono- 


graph No. 102 


By E. W. R. STEACIE, National Research Council, Ottawa 


Designed specifically for textbook use, this volume gives 
the essential facts about the part played by atoms and 
free radicals in thermal and photochemical reactions. 
It presents complete discussions of selected elementary 
reactions which exemplify the principles set forth. It 
also stresses the importance of considering the reactions 


of atoms and radicals in their own right, rather than 
as incidental parts of complex changes. This text will 
be of great value not only to students, but to professors 
of physics and chemistry and to research workers in all 


- related industries. 


255 Pages Illustrated $3.00 


Send Today for New Free Catalog, “Let’s Look It Up” (over 200 Titles). 


REINHOLD PUBLISHING CORPORATION 


330 West 42nd Street 


New York 18, N. Y. 


Also publishers of Chemical Engineering Catalog, Metal Industries Catalog, Materials & Methods (formerly Metals and 
Alloys) and Progressive Architecture—Pencil Points. 
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THE MACMIL 


780 pages, $5.00 


PRINCIPLES OF 
CHEMISTRY 
By Joel H. Hildebrand 


University of California 


The student is here given a knowledge 
of the fundamental concepts of chemis- 
try without being confused with any 
more related matter than is necessary 
for his grasp of the subject. The text 
forms a sound basis for laboratory work 
but does not duplicate information more 
easily acquired in the laboratory or lec- 


ture room. 
4th edition, 359 pages, $2.75 


NEW YORK 11, N. 


INTRODUCTORY 
COLLEGE CHEMISTRY 


By Harry N. Holmes 
Oberlin College 


The latest revision of this well-known 
eollege text brings all material up to 
date. It contains modern treatments 
of plasties, synthetic fibers, synthetic 
rubber, etec.; many new teaching aids; 
and numerous new drawings and photo- 


graphs. 
4th edition, 590 pages, $3.75 


Jun 
FUNDAMENTAL THE CHARACTERIZA.- 
PRINCIPLES OF TION OF ORGANIC 
PHYSICAL CHEMISTRY COMPOUNDS 
By Prutton & Maron ‘ 
Case School of Applied Science * By Samuel M. McElvain 
Umversity of Wisconsin 
This text provides a thorough modern 

training in the essential principles of Prepared both for students and for Ui 

physical chemistry, their effective use, research workers in organic chemistry, 

. and their correct application. Its aim this book teaches the methods of identi- 

é is to give the student the sound training fication and characterization of organic 

2 in the fundamentals of physical chem- compounds and includes laboratory ex- 

3 istry which will enable him to under- ercises. It contains extensive discus- 

= stand the science both in a general and_ sions of the chemistry involved in organic 
2 qualitative way and also in its more ex- reactions used for the identification of ( 
i. perimental and quantitative aspects. It organic compounds. It gives practical é 
4 is intended primarily for a full year’s procedures for carrying out these reac- ‘ 
2 course in physical chemistry for students tions in the laboratory, and includes ex- ( 
of chemistry and chemical engineering, tensive tables of the physical properties : 
e but is readily adaptable to any one- Of the various classes of organic com- 1 
eS semester course for students in other pounds and their characteristic deriva- : 
branches of science. tives. I 
= 282 pages, $3.75 I 
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VOL. 


Colloid Science 


Scientific Progress in the Field of Rubber 
and Synthetic Elastomers 


initiated by ELMER O. KRAEMER edited by H. MARK and G. S. WHITBY 
1946 494 pages 104 illustrations $7.00 | 


A broad survey of the chemistry and the physics of rubber. 
Presented by 12 outstanding American and British experts. 


CONTENTS 


“Elmer O. Kraemer—A Biography” by J. B. NICHOLS and E. B. SANIGAR 

Introduction by G. S. WHITBY 

Second-Order Transition Effects in Rubber and Other High Polymers by R. F. BOYER and R. S. SPENCER 
Crystallization Phenomena in Natural and Synthetic Rubbers by L. A. WOOD 

The Study of Rubberlike Substances by X-Ray Diffraction Methods by C. W. BUNN 

The Thermodynamic Study of Rubber Solutions and Gels by GEOFFREY GEE 

The Significance of Viscosity Measurements on Dilute Solutions of High Polymers by R. H. EWART 
The Kinetic Theory of Rubber Elasticity by E. GUTH, H. M. JAMES and H. MARK 
Vulcanization by E. H. FARMER : 

Rubber Photogels and Photovulcanization by H. P. STEVENS 

Reinforcing and Other Properties of Compounding Ingredients by D. PARKINSON 


Currents Biochemical Research 
edited by DAVID E. GREEN 
1946 500 pages 27 illustrations $5.00 
Essays by 31 research men in the field of biochemistry 


(Organic, Analytical and Physical Chemistry) 


CONTRIBUTORS 


G. W. Beadle—W. M. Stanley—H. Gaffron—Rene J. Dubos—D. R. Hoagland—C. A. Elvehjem—Karl Folkers—D. D. 
Van Slyke—J. S. Fruton—Fritz Lipmann—David E. Green—Severo Ochoa—B. A. Houssay—L. Michaelis—H. M. 
Kalckar—Max A. Lauffer—D. Rittenberg—David Shemin—Karl Meyer—Konrad Bloch—Gregory Pincus—K. V. 
Thimann—David Nachmansohn—D. W. Woolley—R. D. Hotchkiss—Arnold D. Welch—Ernest Bueding—C. L. Hoag- 
land—C. H. Best—I. Fankuchen—H. Mark—M. Heidelberger—W. H. Sebrell—L. C. Dunn 


For a complete list of publications write for our general catalogue 1946 


INTERSCIENCE PUBLISHERS, INC. 


215 Fourth Avenue 
New York 3, N. Y. 
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VACUUM! 


NEW RCA VACUUM UNIT 


speeds many laboratory and factory processes 


Here are a few jobs this unit will help you do easier, 
quicker, and better: mirror making; lens coating; 
vacuum or freeze drying; evaporating, condensing, or 
sputtering of materials on metal or non-metallic sur- 
faces; and experiments where various gases at reduced 
pressures are required. 

The RCA vacuum unit (Type EMV) consists of a 
vacuum chamber or bell jar, a high-speed pumping 
system (with simplified valving) to evacuate it, a con- 
trol system, and meters and gages for reading currents, 
voltages, and vacuum pressures. 

Within the bell jar are nine pairs of terminals. 

Six of these are each capable of carrying 50 amperes. 
They are used to light filaments for the evaporation of 
metals or other materials. The power available for 
these circuits is 5 kva. 


Another set of terminals will carry up to 5000 volts 
at 80 milliamperes—useful for ionization cleaning and 
for sputtering metals. 


The two remaining pairs are useful in making 
measurements in the vacuum chamber while it is being 
pumped out, and for supplying power to heaters or 
other equipment within the bell jar. 


If desired, gases can be admitted into the vacuum 
chamber after the air is removed. 


Two bell jars are provided: one 18 by 18 inches, the 
other 18 by 29 inches (height). A vacuum of better 
than % micron (mercury) pressure is rapidly achieved 
in 7 or 10 minutes depending upon the size of the 
chamber used. 


Write for new bulletin today, c/o Dept. 75F 


SCIENTIFIC INSTRUMENTS 


4\) RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DIVISION. CAMDEN. N. J. 
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GENERAL CHEMISTRY. New second edition 


By Evaene P. A. Feisine and Grorce W. Watt, University of Texas. 
J International Chemical Series. Ready in September 


This text for beginning students has been entirely rewritten and is essentially a new book. 
Laboratory directions have been omitted and will be issued in a separate manual. A large body 
of new material has been added on nuclear chemistry and other topics of present-day importance. 


PHYSICAL CHEMISTRY FOR COLLEGES. New sixth edition 


By E. B. Mitnarp, Massachusetts Institute of Technology. International Chemical Series. 
709 pages, $4.50 


Again the author presents physical chemistry to beginning students with such simplicity that 
they can understand it after careful study, but with such precision that they will acquire a 
sound background with which to continue in the field beyond the introductory course. The 
greater part of the text has been rewritten, with much new experimental material and many 
new problems. 


AN INTRODUCTION TO BOTANY. New second edition 


By ArtHur W. Haupt, University of California at Los Angeles. McGraw-Hill Publica- 
tions in the Botanical Sciences. 443 pages, $3.50 


A widely used text designed for a one-semester course in botany, covering the fundamental facts 
and principles relating to the structure, function, and life relation of plants. The entire book 
has been thoroughly revised and brought up to date. 


ANIMAL BIOLOGY. New third edition 


i toe By the late Ropert H. Woucorr. Revised by six members of the staff of the Department 
and of Zoology, University of Nebraska. McGraw-Hill Publications in the Zoological Sciences. 
Ready in September 


king A well known text for beginning students, covering the biology of animals including man. The 


~ chapters on sponges, the worms, vertebrates, birds, and mammals have been largely rewritten 

| and new material incorporated. 

uum 

PRINCIPLES OF ANIMAL BIOLOGY. New sixth edition 

Sisee By A. FRANKLIN SHULL, University of Michigan. With the collaboration of Grorae R. 

eved LARvE and ALEXANDER G. RuTHVEN, University of Michigan. McGraw-Hill Publications 

F the in the Zoological Sciences. 418 pages, $4.00 
In the present revision of this standard text the authors have made numerous changes which tend 
to emphasize fundamental concepts. The treatment of function has been stressed. Every chap- 
ter has undergone revisions designed to clarify the exposition and to bring it abreast of current 
ideas. 

a | . Send for copies on approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street, New York 18, N. Y. Aldwych House, London, W.C.2. 
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Personnel Placement 


CHARGES FOR CLASSIFIED ADVERTISING 


Regular setting 10¢ a word. Minimum marge $2.00 
for each insertion. A box number counts as 8 words 
of the advertisement (e.g. 20 words plus box number 
equals 28 words). Display insertions, $8.80 per column 
inch. All insertions must be accompanied by correct 
remittance and sent to the Advertising Department, 
American Association for the Advancement of Science, 
Massachusetts and Nebraska Avenues, Washington 16, 
D Make checks payable to the A.A.A.S. Please 
address replies as follows: Box number, Screncr, Mas- 
sachusetts and Nebraska Avenues, Washington 16, D. C. 


POSITIONS WANTED 


Physicians, Laboratory and X-Ray Technicians, Bacteriolo- 
gists, Pharmacists, Physical Therapists let us help you 
secure a position. Our service, established 1896, is Nation- 
wide. Write us today. All information confidential. 
AZNOE’S-WOODWARD BuREAU, 30 North Michigan, Chicago 2. 


The California Medical Bureau, Agency for scientific and aly 
personnel in medicine, biology, chemistry, physics, and allied 


sciences, supplies teachers, research workers, laboratory 
dieners, skilled office help. Prompt service. Registration 
free. Your patronage respectfully solicited. THe Cati- 


FORNIA MEDICAL Bureau, Agency, Arcade Medical Center, 696 
Colorado Street, Pasadena 1, California. 


Opportunities wanted—Bacteriologist, now director of de- 
partment, small college, is available for appointment; A.B., 
M.A., and Ph.D. degrees; seven years’ teaching experience 
limited to Bacteriology and Immunology; recommended as 
a capable organizer, excellent teacher; considered one of the 
most stimulating men on faculty of school with which he is 
now connected; for further information covering qualifica- 
tions including bibliography, please write BURNEICE LARSON, 
Director, Medical Bureau, Palmolive Building, Chicago 11. 


PUSITIONS OPEN 


Opportunities available—(a) Bacteriologist to become aggp. 
ciated with department of comprising four hos. 
pitals; prospects of others joining department later on; pro. 
gram directed by pathologist, diplomat; Ph.D. or master’s 
degree required; $5,000-$6,000; East. (b) Two teachers fo, 
school of pharmacology, eastern university; one should be 
qualified to head pharmacology-pharmacognosy department: 
other will be in department of pharmacy; ranks and Salaries 
dependent upon qualifications; doctorates desired, although 
men with master’s degree eligible. (c) Assistant professor 
in physiology for appointment with university operated 
under American auspices in Asia; country predominantly 
Christian ; city in which university is located has population 
of 150,000 and is considered important seaport. (d) Two 
teachers for aes | of pharmacology, middle western uni- 
versity; one should be qualified for field of pharmaceuticaij 
chemistry and other for biological sciences, including phar- 
macognosy and pharmacology; although Ph.D. in Pharmacy 
preferred, will consider candidates with master’s degrees in 
pharmacy. (e) Immunologist with sound background in 
chemistry; young physician or Ph.D. required; duties in- 
volve research and Fry ate teaching in allergy and immn- 
nology ; rank dependent upon qualifications, university medi- 
cal school; Middle West. 8S6-2 Medical Bureau (BURNEIcr 
LARSON, Director), Palmolive Building, Chicago 11. 


Director of Pharmaceutical Research-~~~, 


Large midwestern pharmaceutical firm needs a Ph.D. 
or the equivalent to direct formulation of new phar- 
maceutical products. Very responsible position per- 
taining to the development of new pharmaceutical 
dosage forms. Men with experience in manufacture 
of ampuls, tablets, liquids, ointments and related 
products will be given preference. Practical experi- 
ence is essential for this position. Box 528, SCIENCE. 


Government Laboratory: 


ing to experience and ability. 


graduate experience. 


logical and hydrographical work at sea. 
$100 to $4,000. 


NEWFOUNDLAND GOVERNMENT LABORATORY 


Applications are invited for the following fisheries research posts in the Newfoundland 


(1) Senior Chemist—Candidates should possess Doctor’s degree in Chemistry and have 
had experience in research on fisheries products. 
crements of $200 to $6,000, or $4,000 rising by annual increments of $100 to $5,000 accord- 


(2) Chemist—Candidates should possess good qualifications in Chemistry with post 
Salary $3,000 rising by annual increments of $100 to $4,000. 


(3) Marine Biologist—The post involves research on one or more of the ground fishes 
and also some hydrography. Candidates should be able when necessary to carry out bio- 
Salary $3,000 rising by annual increments of 


All posts are non-contributary pensionable posts in the Newfoundland Civil Service. 


Further particulars can be obtained on request. 
experience and the names of two or three references should be sent to: 


The Director 
Newfoundland Government Laboratory 


St. John’s, Newfoundland 


Salary $5,000 rising by annual in- 


Applications, stating age, qualifications, 
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POSITIONS OPEN 


POSITIONS OPEN 


COUNCIL OF SCIENTIFIC 
AND INDUSTRIAL 
RESEARCH 


Delhi, India 
Director, National Metallurgical Laboratory 


The Council of Scientific and Industrial Research 
invite applications for the post of Director, National 
Metallurgical Laboratory to be established at Jam- 
shedpur. The work in the proposed laboratory will 
mainly comprise of fundamental and applied research 
on ferrous and non-ferrous metals and minerals with 
a view to develop and expand the »rimary and secon- 
dary metallurgical industries of the country. Candi- 
dates must possess: (1) Very high academic qualifica- 
tions; (2) Outstanding published research work on 
metallurgy ; and physics or physical-chemistry as ap- 
plied to metallurgy; and (3) Practical experience of 
modern metallurgical processes. Preference will be 
given to those who have had at least 10 years admin- 
istrative experience in an institution of repute or with 
a large industrial concern. Age not less than 45 years. 
The starting salary is 2,000 rupees per month with an 
annual increase of 100 rupees per month until the 
maximum salary of 2,500 rupees per month is reached 
(1 rupee =30.5 cents). The Council can consider the 
grant of a higher salary to an exceptionally qualified 
candidate. he appointment will be for 5 years on 
a contractual basis. The incumbent selected will be 
eligible to the benefits of the Council’s Contributory 
Provident Fund; the rate of his subscription being 
614 percent, the Council contributing an equal amount. 
The selected candidate will not be required to join 
before April 1947 but if appointed he will be expected 
to advise on the proposed a for the Laboratory. 
Canvassing in any form will be considered a disquali- 
fication. wo copies of the fe pe together with 
copies of testimonials and published papers should be 
sent so as to reach the Secretary, Council of Scientific 
and Industrial Research, The Mall, Delhi, not later 
than the 15th August 1946. 


A Chicago medical laboratory wishes to engage for the 
summer months only, a bacteriologist, biochemist and psy- 
chologist (3) to aid in setting up a research program. tate 
number of weeks available, sa and other information. 
Box 513, SCIENCE. 


Large Food Processor in southwestern Pennsylvania needs 
Research Chemists with Ph.D. degrees. Prefer experience 

in the food field. Age, under 35 years. Salary will be com- 

oe with qualifications, range up to $8,000. Box 529, 
CIENCE. 


Biochemist with experience in a ae for prob- 
lem in tissue metabolism. Apply W. M. AsuBy, Blackburn 
Laboratory, St. Elizabeths Hospital, Washington 20, D. C. 


~~~ THE PORTER FELLOWSHIP 


The American Physiological Society invites applica- 
tions for the Porter Fellowship, established through 
the generosity of the Harvard Apparatus Company. 
This Fellowship is tenable in any institution other 
than the one in which the recipient is working at the 
time of application and is available to any qualified 
physiologist. It carries a stipend of $2,400 per annum. 
Applications for the year 1946-7 will be received until 
September 1, 1946. 


Nomination forms may be obtained from the Secre- 
tary, Maurice B. VisscHER, Department of Physiol- 
of Minnesota, 14, Min- 
nesota. 


The Market Place 


BUSINESS OPPORTUNITIES 


Chemist, Ph.D., comprehensive experience seeks associate 
a capital to establish manufacturing concern. Box 530, 
CIENCE. 


BOOKS 


COUNCIL OF SCIENTIFIC 
AND INDUSTRIAL 
RESEARCH 


Delhi, India 
Director, National Chemical Laboratory 


The Council of Scientific and Industrial Research in- 
vite applications for the post of Director, National 
Chemical Laboratory to be established at Poona 
(India). Candidates must possess very high academic 
qualifications and should be first class research work- 
ers in any branch of Chemistry. They must have 
internationally recognized published work on funda- 
mental or industrial research to their credit. Prefer- 
ence will be given to a person with at least 10 years 
administrative experience in an institution of repute. 
ry A not less than 45 years. The starting salary is 
2, rupees per month with an annual increase of 100 
rupees per month until the maximum salary of 2,500 
rupees per month is reached (1 rupee=30.5 cents). 
The Council can consider the grant of a higher salary 
to an exceptionally qualified candidate. The appoint- 
ment will be on a contractual basis of 5 years. The 
incumbent selected will be eligible to the benefits of 
the Council’s Contributory Provident Fund; the rate 
of his subscription being 6% percent, the Council 
contributing an equal amount. The selected candi- 
date will not be required to join before April 1947 
but if appointed he will be expected to advise on the 
proposed plans for the Laboratory. Canvassing in 
any form will be considered a disqualification. Two 
copies of the application, together with copies of 
testimonials and published papers should be sent so 
as to reach the Secretary, Council of Scientific and 
Industrial Research, The Mall, Delhi, not later than 
the 15th August 1946. 


Journals, Periodicals, sets and runs. Also whole collections 
purchased for cash. J. S. CANNER & Company, 909 Boylston 
Street, Boston; 15. Massachusetts. 


Wanted te purchase—Scientific Periodicals, sets and runs, 
Foreign—Domestic. Entire libraries and smaller collections. 
fs J. JOHNSON, 125 East 23rd Street, New York 10, 


Second-hand Books 


PURE AND APPLIED SCIENCE 


STANDARD WORKS : SETS OF SCIENTIFIC 
JOURNALS, OLD AND RARE 
SCIENTIFIC BOOKS 


H. K. LEWIS & Co. Ltd. 
140 GOWER STREET, 
LONDON, W.C.1. ENGLAND 
Telegrams:—Publicavit—W estcent—London 


SUPPLIES AND EQUIPMENT 


Special Paper for Bilirubin Test in 

Urine; see Hawkinson, Watson and 

J.A.M.A,, Oct. 13, 1945; pge. 
ete. 


Schleicher & Schuell Co. 
Plant and Lab: South Lee, Mass. 
Head Office: 116-118 West 14th St. 
New York 11, N. Y. 
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SCIENCE—ADVERTISEMENTS 


SECOND PRINTING JUST OUT 


(First printing sold out within a month) 


THE 
EINSTEIN THEORY 
OF RELATIVITY 


(both the Special and the General 
Theory published together in this 
one volume by Rinehart & Company): 


by L. R. LIEBER with drawings 
by H. G. LIEBER 


Warmly recommended by Einstein: 


‘‘The book is a clear and vivid exposi- 
tion of the essential ideas and methods 
of the theory of relativity and can be 
warmly recommended — especially to 
those who cannot spend too much time 
on the subject.”’ 


Recommended by the 
Book-of-the-Month Club: 


.. “The very sight of this zestful, 
amusing, attracting, human, person-to- 
person presentation of deep scientific 
and mathematical lore arouses the 
reader to admiration. . . . I would go 
out of my way, anytime, to recommend 
it with enthusiasm to American read- 
ers.”’ 


324 pages; 88 modernistic drawings; 
39 diagrams 


Price $3.00" 


Available at your bookstore or from: 


The Galois Institute of 
Mathematics, 
Long Island University 


375 Pearl Street Brooklyn 1, N. Y. 


Vol. 103, No. 2687 


POLIDASE 


A CULTURED 
Als VEGETABLE 
denine and its salts EN ZY ME 


Adenylic Acid 
Contains powerful 


Fructose Diphosphates 
Glutathione 
amylolytic, proteolytic 


Guanine and its salts 
Guanylic Acid 


Guanosine 
Hypoxanthine and phosphorolytic en- 
Nephthoresorcinol zyme systems. Present 


Nucleic Acid and 
Sodium Nucleate 
Purines and 


are: Maltase, emulsin, 
catalase, nucleases, lac- 


Pyrimidines 
Uracil tase, invertase, inulase 
and lipase. 
1-Sorbose 


Write for Bulletins describing 
chemicals in which you 
are interested. 


Bast 44th Street 
New York 17, N. Y. 
Z | LABORATORIES ... tee. 


NEW WORK JUST READY 


THE DIAGNOSIS AND 
TREATMENT OF 
PULMONARY TUBERCULOSIS 


By MOSES J. STONE, M.D. 


Assistant Professor in Medicine, 
Boston University School of Medicine; 


and PAUL DUFAULT, M.D., F.A.C.P. 


Superintendent of the Rutland State Sanatorium, 
Rutland, Massachusetts 


12mo0, 325 pages, illustrated with 
93 engravings. Cloth, $3.50 


This is concise text-book on tubereulogis for the 
use of the student, teacher and physician} It pro- 
vides a practical knowledge of the disease without 
too much detail. The importance of psychosomatic 
influence is emphasized in a chapter on the mental 
aspects involved in the management of the disease. 
Other chapters deal with segregation, supervision, 

_ hursing care, marriage and pregnancy. The work 
refiects the modern attitude toward diagnosis, treat- 
ment and prevention. 


LEA & FEBIGER 


Wasuincton Square, 6, Pa. 
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KLETT 
ELECTROPHORESIS 


OUSTOM MADE 


SOLE MANUFACTURER IN 
UNITED STATES OF ELECTROPHORESIS 
APPARATUS AND CELLS 


KLETT MANUFACTURING CO. 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


Inorganic and Organic Chemicals Mon of Mehisccucal 
e in the World of Chemistry 
Biological Stains 
Solutions The ninth of the series of 
* brief biographies of ‘‘Men of 


Achievement in the World of 
Chemistry’’ will appear in the 
August 9th issue. 


Chemical Indicators : Test Papers 


WRITE FOR COPY OF OUR LATEST CATALOG 


The COLEMAN & BELL Co., Manufacturing Chemists: Norwood, O., U. S. A. 
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Exposure Determination 
in Photomicrography 


by direct light measurement in plane of image 


PHOTOVGLT Electronic Photometer MOD. 512 


Also suitable for spectrophotometry, densitometry 
of spectrographs and X-ray diffraction negatives, 
measurement of luminescence and fluorescence, 
ultraviolet radiation and absorption. 


Now available with interchangeable search units, for 
infra-red, visible, ultraviolet as far as 200 millimicroens. 


Write for literature 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


Vol. 1038, No. 268) 


| ARGININE 


MONOHYDROCHLORIDE 


XANTHINE 


GUANIN 


THE MEARL CORPORATIO 
Chemicals of Marine Origin 
153 WAVERLY PLACE, NEW YORK 14, N.Y. 


Accurate POLY PHOSPHATE Determinations 
in 20 MINUTES! 


Using the Taylor Poly Phosphate Comparator, it’s easy. 
Simply convert the sample to the ortho form (15 minutes 
boiling time) to determine the total phosphate present. 
A fast determination on a cold (not boiled) sample gives 
ortho phosphate. The difference is the poly phosphate. 
It’s as simple as that! And it’s accurate . . . for all 
Taylor Liquid Color Standards (enclosed in plastic slide) 
AN UNLIMITED GUARANTEE AGAINST 
ADING. 


Complete Poly Phosphate Set 
(with carrying case)... $19.00 


See your dealer today, or write direct 
for new 88-page book, “Modern pH 
and Chlorine Control”... it’s FREE! 


W. A. TAYLOR 


16 RODGERS FORGE RD. « BALTIMORE-4, MD. 


Bacto-Agar 


Bacto-Agar is a purified Agar prepared from 
domestic material. In the manufacture of 
Bacto-Agar extraneous matter, pigmented portions, 
jj] and salts are reduced to a minimum, so that thie 
finished product in the form of fine granules will 
dissolve rapidly, giving clear solutions. | 


Bacto- Asparagine 


Bacto-Asparagine is a purified amino acid | 
widely used in synthetic culture media and in thie 
preparation of tuberculin. 


| 


Specify “DIFCO” 


THE TRADE NAME OF THE PIONEERS 


In the Research and Development of Bacto-Peptone and 
Dehydrated Culture Media. 


DIFCO LABORATORIES 


INCORPORATED 
DETROIT 1, MICHIGAN 
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REQUIRES 
NO 
HAND-DIALING 


NO 
PUSH-BUTTON 
OPERATION 


IT READS Announcing the 


BERKELEY MICROTOME 
KNIFE SHARPENER 


This instrument was developed by top- 


TH E G & D a ta! A U TO M AT flight anatomists at University of Cali- 


fornia and now available to the profession. 


I The ideal PH meter for Plant and Laboratory Quickly sharpens all standard knives—better 
than any present known method. The per- 
Com pe nsates Electron ica lly fection of cutting edge produced assures uni- 


form sections, without streaks or crushing. 


for full detalte write te: Write for literature and prices 


95 MADISON AVENUE - NEW YORK 16, N. 


MAMMALS OF NEVADA 
By E. RAYMOND HALL 


LANGUAGE 
IS POWER 


.++Forge ahead, win special 
assignments, promotion, bet- 
ter job in global peace time 
opportunities through ability 
to speak a foreign language. 


from 
of 
ions, | An account of every kind of native wild 


t the iammal known in Nevada within historic 
Will Hi time. It stresses geographical variation 


and speciation, and summarizes natural 
MASTER A NEW LANGUAGE 
history information for each species. quickly, easily, correctly by 


xii + 710 pages, 11 plates, L dj G U A H 


The world-famous Linguaphone Conversational 


a tne 485 figures. Method brings voices of native teachers INTO YOUR 
] OWN HOME. You learn the new language by 
| Price, $7.50 LISTENING. It’s amazingly simple; thousands have 

— & succeeded, 


HCME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book— 


LINGUAPHONE INSTITUTE 


» and UNIVERSITY OF CALIFORNIA 
LINGUAPHONE INSTITUTE, 
ay PRESS 37 RCA Bidg., New York 20, N.Y 
Berkeley 4 Los Angeles 24 Send me the FREE Linguaphone Book. 
Please address all mail to the Berkeley office. IN 
Books sent postpaid when remittance Language Interested.............-22eeeeeeceeeeee 


accompanies order. 
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AZ AVE., BERKELEY 3, CALIF. 
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ne 
ALIKE AS 


Yes, or alike as two telephone handsets made 
by the same process. Yet, pins or handsets — 
no two could ever be made exactly alike. 
Dimensions, weight, performance — all vary 
every time due to variables in manufacture. 
How can these variables be controlled? 


Back in 1924, Bell Laboratories’ mathema- 
ticians and engineers teamed up to find out, 
forming the first group of quality-control 
specialists in history. ‘They invented the now 
familiar Quality Control Chart, designed in- 
spection tables for scientific sampling. ‘They 
discovered that test data mathematically 
charted -in the light of probability theory 
were talking a language that could be read for 
the benefit of all industry. 


Vol. 108, No. 26% 


TWO PINS? | 


Western Electric, manufacturing branch of 
the Bell System, applied the new science 
to its large-scale production. In war, it was 
used by industrial and government agencies 
of the United Nations in establishing and 
maintaining standards for military matériel. 
A Quality Assurance Department, a novelty 
back in the nineteen-twenties, has come to be 
indispensable to almost every important 
manufacturer. 


Scientific quality control is one of the many 
ideas of Bell Laboratories that have born fruit 
in the Bell System. The applicatior of mathe- 
matics to production is helping good manage- 
ment all over the industrial world — and 
furthers the cause of good telephone service. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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